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ABSTRACT
This study validated and evaluated the feasibility of a web-based electronic behavior
assessment system, ‘eBA’, designed to facilitate collaboration between caregivers and service
providers (behavior analysts) in conducting indirect functional behavior assessment (FBA). In
Phase 1, the content and the web architecture of the eBA were validated and refined through a
formative evaluation by five behavior analysts. In Phase 2, the eBA system was pilot tested with
10 service providers and 10 caregivers using a post-test only control group design to examine the
efficiency and quality of the system and identify the levels of satisfaction with the system by the
service providers and caregivers. The results indicated that the eBA system components were
appropriate to conduct indirect FBA and useful for use by caregivers and service providers
collaboratively, gathered quality information, and showed higher levels of caregiver and service
provider satisfaction, compared to traditional paper-pencil format of assessment.
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CHAPTER ONE: INTRODUCTION

The first phase of a functional behavior assessment (FBA) typically consists of an
indirect assessment that involves conducting an interview with caregivers or parents of the
individual with behavioral challenges. In the subsequent phases, a descriptive assessment
involving direct observations of the individual during problematic routines or situations and a
functional analysis (FA) are conducted to gather further information on the antecedents and
consequences that are associated with the target problem behavior and to confirm the function of
the behavior (Beavers & Iwata, 2013; Iwata & Dozier, 2008; Oliver, Pratt, & Normand, 2015).
However, in clinical practices, most practitioners do not conduct an FA (Oliver et al., 2015).
Oliver et al. (2015) surveyed board certified behavior analysts (BCBAs) and found that 71.3% of
respondents used indirect assessments in practice rather than conduct FA to design interventions.
Accuracy of Indirect FBA
Indirect FBA has several benefits in gathering information on an individual’s problem
behavior. The indirect assessment is useful in identifying problematic situations or conditions
under which to observe the problem behavior, contributes to hypothesis-driven FA reducing the
time required to conduct an extended FA to identify functions of problem behavior (Lloyd,
Weaver, & Staubitz, 2016), and is useful for assessing low-frequency behavior or when it is
unethical to conduct FA (O’Neill et al., 1997). Also note that although some studies have
reported accurate and reliable information from indirect assessments (Smith, Smith, Dracobly, &
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Pace, 2012; Tarbox et al., 2009), several studies have found inaccuracies in indirect FBA (Duker
& Sigafoos, 1998; Paclawskyj, Matson, Rush, Smalls, & Vollmer, 2001).
Indirect FBA often result in inaccurate information because: (a) the questions do not
adequately capture the idiosyncratic functions of problem behavior (Hanley, Iwata, & McCord,
2003), (b) the informant’s daily routines do not come into full contact with the stimuli or
consequences that are maintaining the problem behavior (Sigafoos, Kerr, Couzens, & Roberts
1993), (c) the informant might have difficulty recalling information, such as what, where, when,
and how the behavior occurred (Oliver et al., 2015), or (d) the informant does not have a high
level of contact with the target individual in his or her problematic routine (Borgmeier & Horner,
2006). Not having sufficient time to reflect on specific events can also result in inaccuracy of
indirect FBA (Sigafoos et al., 1993). After all, during an indirect assessment, in addition to
collecting information on the individual’s problem behavior, other relevant information needs to
be collected (e.g., people relevant to the client’s life, key stakeholders, family structure) to better
understand the individuals’ problem behavior.
A variety of training methods have been used in the literature to improve behavior
therapists’ interviewing skills in conducting indirect FBA and to increase accuracy of the indirect
FBA results. Training packages consisting of one-to-one instructions, manuals, quizzes, and tests
have been used to improve the interviewing skills of behavior therapists or pre-service therapists
in training them to conduct indirect FBA (Iwata, Wong, Riordan, Dorsey, & Lau, 1982;
Miltenberger & Fuqua, 1985). Thus, training therapists to improve interviewing skills might be
essential to conduct high-quality indirect FBA, but it can be a time consuming and possibly
expensive process, depending on the type of assessment instruments and training sought.
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Using Indirect FBA Instruments
There are many variables that can affect the quality of indirect FBA, such as the therapist
or behavior analyst conducting the interview, interviewees, and assessment instruments used in
assessing problem behaviors (Iwata & Dozier, 2008; Miltenberger & Fuqua, 1985; Sigafoos,
Kerr, Couzens, & Roberts, 1993). Assessment instruments provide several advantages over
unstructured interviews. With an assessment instrument, interviews follow a consistent schedule
and ask a consistent set of questions, and the interviews can be replicated (McLeod, 2014).
Indirect FBA instruments typically include some questions that are closed-ended whereas others
are open-ended allowing for flexibility in the responses to the questions. Sturmey (1994)
reviewed several indirect FBA instruments including Motivation Assessment Scale (Durand &
Crimmins, 1992), Motivation Analysis Rating Scale (Weiseler, Hanson, & Chamberiain, 1985),
Functional Analysis Interview Form (FAIF; O’Neill et al., 1997), and the Functional Analysis
Checklist (Van Houten & Rolider, 1991). The main focus of these four assessment instruments
was to identify potential functions that maintain the problem behavior. The author found that the
FAIF was the only instrument designed to collect additional information, such as ecological
variables (e.g., family priorities for activities, family routines) and the individual’s
communication modes, that would be helpful in clinical practice to design effective
interventions. All these instruments lacked questions that would be helpful in identifying
variables that might hinder collaboration among relevant stakeholders. Rooker et al. (2014)
discussed that the majority of research on indirect FBA instruments focused on the evaluation of
the psychometric prosperities of the instruments, rather than providing information on potential
sources of ambiguity with using the instruments.
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Ecological Assessment and Involving Families
A functional analysis (FA) can identify the function of the problem behavior. However, an
FA does not provide information on why caregivers would not adhere to treatment
recommendations that are developed based on the FA results (Allen & Warzak, 2000; O’Neill et
al., 1997). An FBA that includes an assessment of the non-adherence of the natural change agents
has not been practiced due in part to a lack of funding sources (Allen & Warzack, 2000) or
because they were not involved in the process of assessment and intervention (Fryling, 2014).
However, it is possible that an ecological assessment can identify the variables in different
environments (e.g., how the parents react to their child’s target problem behavior when out in the
community) that negatively affect the individual’s behavior and treatment outcomes (Allen &
Warzack, 2000).
Thus, it is recommended that an ecological assessment with open-ended questions be
included when conducting indirect FBA to identify the variables related to caregiver nonadherence and the broad classes of antecedent events that are related to the individual’s problem
behavior (Allen & Warzack 2000; Benazzi et al., 2006; Bernheimer & Weisner, 2007; Durand et
al., 2013; Moes & Frea, 2002). Questions that ask whether the caregivers are comfortable taking
their child to community outings, whether they are in control, and how they react given a
particular scenario would be helpful in identifying valuable information in understanding the
child’s problem behavior and designing an effective behavior intervention plan (BIP; Durand &
Hieneman, 2008; Durand et al., 2013). Additionally, questions related to the challenges a family
encounters due to their child’s problem behavior, available resources, and the family’s
perspective on the child’s strengths or problem behavior would be helpful in identifying
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ecological variables that influence family involvement in the process of designing,
implementing, and adhering to treatment recommendations.
One limitation to this ecological approach is that collecting this kind of information can
take approximately 2.5 to 3 hr as indicated by Bernheimer and Weisner (2007). That does not
include asking questions related to identifying functions of behavior, which might take an
additional 15 min to 1 hr depending on the individual (Tarbox et al., 2009). Furthermore, the cost
to conduct a thorough assessment may not be covered by third parties even though a successful
treatment plan is expected even though the ecological information collected is detrimental to the
success of a behavior intervention plan.
Involvement of caregivers and other key stakeholders in the assessment and intervention
process would lead to better treatment outcomes (Benazzi et al., 2006; Bernheimer & Weisner,
2007; Durand et al., 2013; Konstantarcas, 1991; Moes & Frea, 2002; Park, Alber-Morgan, &
Fleming, 2011). Benazzi et al. (2006) pointed out that to build an effective BIP, the plan should
have contextual fit. A key aspect of contextual fit is to know when, where, and who is or will be
providing support to the family. By obtaining knowledge about the individual from multiple key
stakeholders, an effective BIP can be developed which can increase family buy-in with the
assessment and intervention.
Insurance Requirements
The states and insurance organizations across the states and within the state may have
different requirements. For example, the Florida Agency for Health Care Administration
(AHCA) has contracted with a health insurance company to provide utilization management
services for Medicaid recipients receiving behavior analysis (BA) services. The insurance
company requires BA service providers to use a record review tool, ‘AHCA BA Treatment
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Record Review Tool’ (Beacon Health Options, 2017), to ensure the quality of BA services. The
treatment record review tool is designed to document evidence of providing various key
information about the recipient and family. The AHCA and the insurance company require that
when conducting assessment for a Medicaid recipient receiving BA services, various assessment
information on the individual and family be gathered, such as family composition and history,
family primary concerns, family support system, community resources they may need, and past
and current treatment services in addition to information on the recipient’s developmental
history, strengths, skill deficits, baseline data, problem behavior, and function of the problem
behavior.
The message from these requirements is that an intervention plan focusing only on the
recipient is not enough. Family or caregiver involvement in assessment and intervention
sessions, and providing the caregivers with training are requirements by most insurance
organizations. In general, the organizations recommend .5-hr training per every 10-hr of direct
therapy (New Directions Behavioral Health, 2017). Thus, identifying barriers to parental
involvement is crucial to ensure effective treatment and avoid recoupment fees.
Database Driven Web-Based Assessments
In conducting assessments, the use of technology offers many benefits, such as (a)
assessment quality improvement, (b) gathering information from multiple sources, (c) client buyin, (d) fast transmission and access to information, (e) reduction of time consuming tasks, (f)
efficiency of data entry, and (g) reducing costs associated with conducting traditional face-toface assessments (Darkins & Cary, 2000; Higgins, Lucynsky, Carrol, Fisher, & Mudford 2017;
Wacker et al., 2013). For example, Wacker et al. (2013) used telehealth to conduct an FA with 20
participants living in remote areas. Due to the use of technology (e.g., video conferencing), the
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participants saved approximately 83% on a weekly basis because it eliminated the behavior
consultant’s cost for transportation and travel time.
A database is an effective component of a technology-based assessment that contains a
collection of information organized by category. With a database, the information can be
optimized and queried to help behavior analysts make data-based decisions. Nguyen, Klein,
Meyer, Austin, and Abbott (2015) stressed several advantages of using the Internet to administer
questionnaires. One advantage includes the ability to present and collect information in a
systematic format without forgetting to ask for relevant information. Also, complex algorithms
can be implemented to give immediate feedback, re-arrange content, or query for additional
information that might be needed. Another advantage of using the Internet to gather information
is that a database can give clinicians important introductory information about the client prior to
the initial face-to-face interview.
Sigafoos et al. (1993) evaluated the reliability of structured interviews among staff at a
residential institute. The authors suggested that structured interviews might not always yield
reliable information and noticed some variables that affected the assessment quality, such as high
staff turnover rates, unclear questions, and length of time it took to interview the informant.
Therefore, the use of a web-based assessment system could prevent these issues and be essential
to improving the quality of indirect assessment given that questionnaires can be presented in a
systematic format on the web platform, thus increasing consistency, reducing the risk of missing
items, and removing variables that influence the assessment quality (Andersson & Titov, 2014).
The web platform can help with the creation of better questionnaires to identify (a) the family’s
routines, (b) supports the family might need, (c) stressors, (d) feelings about behavior change,
and (e) contextual fit among relevant stakeholders. Implementing web-based assessments would
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promote a high-quality FBA that provides meaningful assessment data to stakeholders and
development of effective interventions. However, current literature on FBA provides limited
information on the feasibility of using a web-based system in assessment and treatment for
individuals with disabilities.
eBA System
In an effort to improve the quality of indirect FBA and facilitate collaboration between
families and behavior analysts in the process of assessment and intervention, the researcher has
developed a web-based electronic behavior assessment system, ‘eBA’. Development of the eBA
was based on the literature concerning indirect FBA instruments, web-based behavior
assessment, and insurance organization requirements for behavior analysis services discussed
above.
eBA components. The eBA consists of five assessment components: (1) Caregiver
Ecological Assessment, (2) Recipient Ecological Assessment, (3) Insurance Survey, (4)
Maladaptive Behavior Questionnaire, and (5) Functional Behavior Assessment. The eBA webdelivery system is designed for parents or caregivers to enter information in each assessment
component; it consists of a database system that allows storage and retrieval of all entered data.
Caregiver Ecological Assessment. This assessment consists of 24 questions that are
designed to identify the difficulties caregivers experience during their daily routines with the
individual (recipient) who has a developmental disability and behavioral challenges. The webbased assessment component is divided into eight assessment areas: (1) living arrangements and
people and pets living in the household, (2) caregiver job satisfaction and work environment, (3)
daily commute and source of transportation, (4) daily family routines, complexity of routines,
and caregiving demands, (5) household safety, (6) household roles and responsibilities, (7)
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caregiver difficulties and challenges, and (8) resources. Each assessment area has one to five
questions, to which the responses can provide the service provider further insight on recipient
and family needs that should be incorporated into the intervention plan, insight on whether
additional services should be recommended for the family to overcome barriers or reduce stress
in providing care to the recipient and to promote the treatment success, and identification of
other people who should be trained on the plan. The content was derived from Berhheimer and
Weiner (2007), Konstantarcas (1991), Moes and Frea (2002), and Weisner (2003).
Recipient Ecological Assessment. This component consists of 22 questions across 12
assessment areas, each of which has one to three questions. This assessment is designed to
identify the recipient’s potential reinforcers, strengths in social-emotional skills, functioning
levels in motor, communication, and daily living skills, available choices, difficulties within
family routines, environmental safety, and other relevant areas. The questions help the behavior
analyst determine treatment goals that are required under Florida’s Medicaid Waiver. Responses
provided in the caregiver ecological assessment should be closely examined along with the
recipient ecological assessment to design an effective BIP and increase caregiver buy-in, which
can promote a better overall quality of life for both the caregiver and the recipient. The Recipient
Ecological Assessment and Insurance Survey content was derived from requirements from
insurance organizations in the State of Florida, and some questions are were created to solve
staffing issues encountered in practice to insure that the service provider is a good fit for the
family.
Insurance Survey. This insurance survey component consists of 15 questions divided
into four assessment areas that are fundamental to initiating services to recipients of behavior
intervention services. The purpose of the insurance survey is to collect relevant information that
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is required or suggested by insurance organizations (e.g., identifying demographics, medical
diagnosis, goals that are addressed in the recipient’s existing plans, and additional therapeutic
services that the recipient is currently receiving). Responses to these questions are crucial for the
justification of services for which the insurance organization is going to pay. The information
provided can prepare the behavior analyst to research any unfamiliar medication or diagnosis
prior to the initial interview.
Maladaptive Behavior Questionnaire. This assessment component contains 27 binary
questions (yes/no) that help clarify the recipient’s problem behavior. Responses indicated as ‘yes’
by the caregivers are compiled into the FBA section. At the end of the questionnaire, the
caregivers have the option to list an additional behavior not on the list, which helps caregivers
identify and define target maladaptive behaviors they may want to decrease. The majority of the
content was derived from Konarskim, Favell, and Favell’s (1992) manual, which contains expert
reviews and treatment recommendations for each maladaptive behavior.
Functional Behavior Assessment. The FBA component contains 17 questions divided
into seven assessment areas designed to identify form, intensity, frequency, duration, history,
antecedents, and consequences of the recipient’s maladaptive behavior, caregiver’s past use of
behavior management strategies, and caregiver’s thoughts, feelings, and reactions to the
maladaptive behavior, which can offer insight into the caregivers behavior and determine
additional training support needed for caregivers. The purpose of this FBA component is to
collect sufficient information with regard to the maladaptive behavior identified in the previous
assessment component. The information collected from this assessment should be confirmed
through direct observation. The content was derived from Allen and Warzak (2000), Durand and
Heineman (2008), Durand et al. (2013), and O’neill (1997).
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eBA web-delivery system. The eBA web-delivery system is designed to closely resemble
the paper format of the assessment questionnaires for the five eBA assessment components, with
minor modifications to facilitate navigation. The questions are split into two sections that are
presented using a horizontal menu bar and a vertical tree-menu. The menu-bar allows the users
(caregivers) to navigate from the welcome page to different sections of the questionnaire that
contain specific topical questions for the caregiver or recipient. The caregiver button in the
menu-bar contains only questions that are related to the caregiver-specific ecological assessment.
In contrast, the recipient button in the menu-bar contains the insurance survey, recipient
ecological assessment, maladaptive behavior questionnaire and FBA (see Appendix A).
Software. The eBA is built using several open-sourced technologies that enable data
replication, reliability, and security. For the web-page development and design process,
Scriptcase (Version 9; Scriptcase, 2017) proprietary software was used. Scriptcase comes with
enhanced security features to facilitate the web-page building process and works well with the
open-sourced technologies listed below.
Web-page design and security. The initial web-page contains a login screen followed by
an introduction page describing the different sections for caregivers and service providers
(behavior analysts). The eBA web page consists of a multi-tenant architecture, meaning that
users are granted privileges to access specific content depending on their role. For example,
caregivers are allowed to only view their content; behavior analysts can view the content from
caregivers assigned to them; and the researcher has access to all eBA content. All applications in
the eBA have several layers of security to prevent a breach of access to information. In addition,
user login, login date, session, and IP address were documented to increase security and perform
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an audit of the system. SuSEfirewall2 (SUSE LLC, 2017) is configured to prevent unauthorized
access to the network.
Virtualization. Oracle VM Virtualbox (Version 5.1.22_Ubuntu_r115126; Oracle
Corporation, 2017) was selected to implement a virtual machine (VM) environment in which to
host the Linux operating system (OS). Virtualization allows a computer system to be emulated
and run as a guest host that is overlaid on top of a primary OS. The virtualized OS selected was
OpenSuSE Linux limited server (Version 42.2; SUSE LLC, 2017) with two central processing
unit (CPU) cores assigned, each running at 3.5 GHz with 3177 MB of Random Access Memory
(RAM) during the initial test phase. The amount of CPU cores and RAM assigned to each virtual
environment can be increased at a later time if deemed necessary. Using a Linux-based OS
allows for easy scalability of the server because the OS can be transferred to a dedicated server
platform without violating copyright laws.
Web-Server. Apache HTTP server (Version 2.4.23; The Apache Software Foundation,
2017) was installed to serve web-pages to the user community. Apache provides secure and
efficient HTTP services in accordance with current HTTP standards. Apache is highly scalable
and can handle thousands of transactions per second between the user and the server. In addition,
PHP Hypertext Preprocessor (Version 7.0.7, The PHP Group, 2017) was installed to create a user
interface that interacts with the database.
Database. PostgreSQL (Version 9.6; The PostgreSQL Global Development Group, 2017)
was installed as the database. PostgreSQL is an object-relational database management system
that complies with atomicity, consistency, isolation, and durability (ACID) standards and
conforms to the American National Standards Institute - Structured Query Language 2008
(ANSI-SQL:2008) standard. It has strong data integrity features such as transaction logging in
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case of an abnormal shutdown (e.g., power failure), constraints to check data integrity (e.g.,
primary key), and the ability to perform ‘hot backups’ without users having to log out of the
database. These features help ensure data consistency and reliability.
Current Study
The eBA system is in its initial stage of development and must be validated for its
intended use with potential users. Therefore, the purpose of this study was to validate and
evaluate the feasibility of using the eBA system. The specific objectives were to examine
whether: (a) the assessment components of the eBA system are appropriate to conduct indirect
FBA, (b) the eBA system is useful and can be collaboratively accessed by caregivers and service
providers, and (c) information gathered using the eBA system is high quality; and (d) describe
the perspectives and experiences of caregivers and service providers with regard to conducting
assessment using the eBA system.
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CHAPTER TWO: METHOD
The study involved two phases: (a) validation of the eBA system content and webarchitecture and (b) pilot testing of the eBA system. In phase 1, the content of the assessment
questionnaires included in eBA and the system web-architecture were validated and refined
through a formative evaluation by behavior analysts. In phase 2, the eBA system was pilot tested
to examine the feasibility of caregivers and service providers using the system to assess
individuals with developmental disabilities.
Phase 1: Validation of the eBA System Content and Web-Architecture
The first objective of Phase 1 was to validate the eBA questionnaires by assessing the
appropriateness, relevance, clearness, readability, and usefulness of the questions being asked of
caregivers in each assessment component. The focus of the assessment was to examine whether
the eBA questionnaires would be capable of capturing information that is required or suggested
by insurance organizations, assessing problem behavior of individuals with disabilities, and
fostering the development of a behavior intervention plan (BIP) with good contextual fit. The
second objective of Phase 1 was to validate the web-architecture of the eBA system by assessing
the usability and social validity of the system. The usability assessment focused on assessing the
user-friendliness, informative to users, ease of navigation, ease of learning, ease of performing a
task, and user satisfaction. The social validity assessment focused on assessing the extent to
which the eBA system is useful and can be shared collaboratively by caregivers and service
providers. Feedback from caregivers and behavior analysts were used to refine the eBA system
content and web-architecture before initiating Phase 2, pilot testing.
14

Participants
Five behavior analysts consisting of one BCBA-D and four BCBAs were invited to
participate in Phase 1 to provide feedback on the eBA system content and web-architecture. The
participants’ ages ranged from 24 to 45. Service providers met the following inclusion criteria:
(a) be Board Certified Behavior Analyst (BCBA) or Board Certified Assistant Behavior Analysts
(BCaBA), (b) have at least 1 year of experience in conducting FBA for individuals with
disabilities, (c) have conducted at least five indirect FBAs since certification, and (d)
demonstrate consent by signing a confidentiality agreement that they will prevent the eBA
questionnaires from being used, distributed, or disseminated without written consent prior to its
publication date.
Participant 1 was a BCBA who was 31 years old and who had been providing behavioral
analytic services for 7 years to children and adults with disabilities. The organization that
employed Participant 1 emphasized the benefit of establishing a level of support for caregivers
needed to implement behavior treatment plans. Participant 2 was 42 years old with BCBA-D and
with 11 years of experience working with children and adults with disabilities. Prior to working
in the private sector, Participant 2 taught behavior analytic courses on functional assessment and
analysis at a University. Participants 3-5 were BCBA-certified graduate students who were
working towards doctoral degrees in an Applied Behavior Analysis (ABA) Program. Participant
3 was 24 years old and had been practicing ABA for 7 years. Prior to entering the doctoral
program, Participant 3 had worked at an inpatient intensive care unit and had to sit through
numerous interviews from different disciplines. Participants 4 and 5 had 4 and 8 years of
experience, respectively, after obtaining their BCBA certifications. All five participants had
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experience with various indirect assessment FBA (e.g., Motivation Assessment Scale) and with
indirect assessment tools developed by the organization where they were employed.
Recruitment and Informed Consent Process
The participating service providers were recruited using purposive sampling via emails
sent to local BCBAs and BCaBAs who were providing behavioral services to individuals with
disabilities or who were enrolled in the doctoral program in ABA. The purposive sampling
technique was employed to ensure that participants met the requirements and possessed the
necessary experience or background relative to the purpose of this study. Once the potential
participants were identified, the principal investigator (PI) sent invitations via email that
described the study, the eBA system, and participant roles and responsibilities. When potential
participants responded to the email, the PI met with each participant at a time and format of their
choosing to obtain informed consent and confidentiality agreement forms. During the meetings,
the PI reviewed the purpose of the study and informed consent process with the potential
participants, and gave each one the opportunity to ask questions. The PI allowed candidate
participants two weeks to decide whether they wish to participate in the study and told them that
they did not have to decide immediately.
Data Collection
During Phase 1, the eBA content validity was examined by collecting evaluation data
from participants using a content evaluation form. An eBA system usability questionnaire and a
social validity questionnaire were used to evaluate the eBA system usability and social validity.
eBA Content Evaluation Form. The eBA Content Evaluation Form (Appendix B)
included a total of 106 items and used 5-point rating scales that were designed to assess each
item (question) included in each of the five eBA assessment components (questionnaires) across
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the following evaluation areas: (a) appropriateness, (b) relevance, (c) clearness, (d) readability,
and (f) usefulness. The evaluation form was designed to assess whether the eBA assessment
questionnaires (a) are suitable or appropriate to assess behavior and identify key important
information, (b) satisfy the requirements of third parties to initiate behavior analysis services,
and are: (c) non-ambiguous, (d) comprehensible and easy to understand, and (e) helpful in
recommending or developing a BIP that meets the needs of the family. The content evaluation
form also included an open-ended comment area after each item that solicited suggestions for
change or improvement of the particular question.
eBA Usability Questionnaire. Participants were asked to evaluate the eBA system webpage via the eBA Usability Questionnaire (Appendix C) that consisted of 10 items rated on a 5point Likert-type scale (1, strongly disagree to 5, strongly agree). The usability questionnaire was
designed to assess the following usability areas: (a) user-friendliness (the ability to interact with
the system without training), (b) being informative to users (the system provides enough
information to answer questions), (c) ease of navigation (the ability to find specific content
areas), (d) ease of learning (the ability to learn the system’s content menu and features), (e) ease
of performing a task, and (f) user satisfaction. The questionnaire was adapted from the System
Usability Scale (SUS; Brooke, 1996) that has been widely implemented in many industries to
test web-based systems and applications (Sauro, 2011). The eBA Usability Questionnaire
contained three open-ended questions that asked about user experience with regards to technical
difficulties, features to improve usability, and stability of the system.
eBA Social Validity Questionnaire. Participants evaluated the social validity of the eBA
system, using the eBA Social Validity Questionnaire (Appendix D), which focused on assessing
whether caregivers and service providers could use the eBA system collaboratively when

17

conducting indirect FBA. The questionnaire consisted of six questions that used a 5-point Likerttype scale. The questionnaire asked whether: (a) the eBA would help the caregiver and service
providers gather sufficient information to collaboratively identify the needs of the recipient and
family and types of support they need, (b) the eBA system would help the caregiver and service
provider identify the recipient’s problem behaviors, (c) the service provider would have a good
understanding of the recipient and family needs after using the eBA system’s FBA, (d) using the
eBA system would improve the efficiency of the initial indirect FBA, and (e) the service provider
could identify potential barriers that might hinder the treatment process and outcomes (see
Appendix D).
eBA Validation Procedures
Content evaluation. Participants had the option of receiving either a paper or electronic
PDF version of the eBA Content Evaluation Form but all participants chose to use the paper
version. Participants were given three weeks to review the content, and the PI followed up with
participants in the second week to check the status of the evaluation.
Usability and social validity evaluation. Following the content evaluation, participants
were given two weeks to evaluate the usability of the user interface of the web-based eBA
system in the areas of user-friendliness, being informative to users, ease of navigation, ease of
learning, ease of performing a task, and user satisfaction. Participants navigated to the web page,
created individual user IDs and passwords to gain access to the system, and were asked to use
their personal computers to interact with the system via the Internet. Interaction with the system
consisted of inputting pseudo information and responding with minimal instructions to questions
throughout the various sections of their respective questionnaires. Participants were asked to
complete the eBA Usability Questionnaire to report their experience with the system regarding
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the usability evaluation areas, including any technical bugs or difficulties. The purpose of this
validation was to ensure the system was user friendly, stable, and secure (e.g., can only view
their authorized content). The participants were also asked to complete the social validity
questionnaire after completing the usability evaluation.
Data Analysis and Inter-Rater Agreement
Data from eBA system content validity, usability, and social validity evaluations were
analyzed through a descriptive analysis of rating scale responses in the evaluative forms (mean
and range) for each content area in the survey. Data were computer coded into a spreadsheet.
Qualitative data from open-ended questions and comments were analyzed using qualitative data
analysis procedures according to content to identify suggestions and recommendations within
and across groups. Data were analyzed at the individual and group levels to identify emerging
patterns and themes. The merging patterns and themes were identified and described. Two
independent research assistants were responsible for assessing data reliability. Two research
assistants who were graduate students in the ABA Master’s Program independently coded and
analyzed the rating scale data and qualitative data from open-ended questions and comments to
assess inter-rater agreement. Inter-rater agreement was assessed for 100% of responses from all
five participants until agreement reached 100%. Data from each research assistant were
compared and discussed in the process of summarizing the qualitative analysis results.
Results
eBA content evaluation. Participants rated the five components of the eBA questionnaire
favorably with an overall mean rating of 4.79 out of 5. Across section items (questions) and
reviewers, the caregiver ecological assessment, insurance survey, recipient ecological
assessment, recipient ecological assessment, maladaptive behavioral checklist, and functional
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behavior assessment received mean ratings of 4.39, 4.9, 4.77, 4.99, and 4.9 out of 5 for
appropriateness, relevance, clearness, readability, and usefulness, respectively. Table 1 illustrates
the mean rating for each evaluation area across the assessment components and sections of the
eBA.
Figure 1 summarizes the rating scale data across evaluation areas for each component of
the eBA in a box-plot format, which examined the central value of the data and any outliers. The
graphs are created using an open source spreadsheet software, Gnumeric version 1.12, which has
a strong reliability as indicated by Keeling and Pavur (2011). The mean is indicated by the third
quartile (top line of the box) and the first quartile (bottom line of the box) which form the box.
The median, if it existed, would have a line drawn inside the box. In the figure, none of the box
plots show a median. The maximum value is indicated by a horizontal line. The minimum is
indicated by a tail (i.e., whisker) extending from the box downward with a horizontal line
forming a fence. Any point beyond the fence on either side of a box plot are considered outliers.
Box plots are created first by organizing the data from least to greatest, then, the median is
located in the distribution of the data set, dividing the data set in half. With the data set divided in
half, the median is again located for both halves of the data set identifying first and third
quartiles, Q1 and Q3. Next, the interquartile range (IQR) is calculated by subtracting Q1 from
Q3. This procedure helps identify the lower inner [Q1- (1.5*IQR)], lower outer [Q1- (3*IQR)]
upper inner [Q3+ (1.5*IQR)], and upper outer fences [Q3+ (3*IQR)]. The caregiver ecological
assessment has three box-plots with a tail indicating a minimum value for appropriateness,
relevance, and usability. The circles shaded in gray indicate potential outlies in the data set, and
the clear circles indicate extreme outliers.
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As indicated in the figure, the Caregiver Ecological Assessment had the most variability
in ratings in the evaluation areas of appropriateness with two outliers [Q1- (1.5*IQR)] with
ratings 1 and 2, relevance with no outliers, and usability with two outliers. Clearness and
readability both had four extreme outliers [Q1- (3*IQR)]. The Recipient Ecological Assessment
had strong mean rating of 5 with readability having four extreme outliers; both usability and
clearness had three extreme outliers, followed by relevance with two extreme outliers and
appropriateness with one extreme outliers. The insurance survey also had a strong mean rating of
5, but each evaluation area also contained extreme outliers. Appropriateness, clearness, and
readability had the least outliers (2), and both relevance and usefulness had three extreme
outliers. The Maladaptive Behavior Checklist also had a strong mean rating of 5 with
appropriateness, relevance, and usability having two extreme outliers and both clearness and
readability having three extreme outliers. The Functional Behavior Assessment had the least
amount of extreme outliers as compared to the other assessment components, having a strong
mean rating of 5, and four evaluation areas having only two extreme outliers. Usability was the
only area that had three extreme outliers.
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Maladaptive
Behavior Checklist

Recipient Ecological Assessment

Recipient
Insurance
Survey

Caregiver Ecological Assessment

Table 1. Participant Ratings on eBA System Content Evaluation Form
Section
App. Rel. Cle. Rea. Use. Mean
1. Living Arrangements And People
Living in The Household (Including
5
4.6
5
4.8 4.8 4.84
Pets)
2. Caregiver Career, Job Satisfaction, and
3.6
3.3 4.7 4.75 3.65
4
Work Environment
3. Daily Commute and Source of
4.1
3.7 4.1 4.2
4
4.02
Transportation
4. Daily Family Routines, Complexity of
4.8 4.56 4.4 4.64 4.68 4.62
Routines and Caregiving Demand
5. House Hold Safety
5
4.87 4.6 4.53 4.6 4.72
6. Household Roles & Responsibilities
4.27 3.2 4.73 4.6 4.33 4.23
7. Caregiver’s Difficulties & Challenges
4.75 4.15 4.6 4.6 4.7 4.56
8. Supportive Resources
4.1
3.1 4.6 4.5 4.3 4.12
4.45 3.39 4.59 4.58 4.38 4.39
Mean
1. Basic Information
4.83 4.5 4.92
5
4.83 4.82
2. Medical Diagnosis
4.96 4.96 4.96 4.84 4.76 4.87
3. School, Individual Education Plan (IEP)
5
4.8 4.73
5
4.93 4.89
or Individual Transition Plan (ITP)
4. Therapies
5
5
5
5
5
5
4.95 4.81 4.87 4.96 4.88 4.9
Mean
1. Social Skills
5
4.53 4.73 4.8
5
4.81
2. Emotional and Self-Regulation Skills
5
4.68 4.74 4.63
5
4.81
3. Preferences
5
5
4.6 4.6
5
4.84
4. Functioning Level
5
4.87 4.93 4.67
5
4.89
5. Choice Availability
5
4.73 4.67 4.6
5
4.76
6. Access to Enriched Environment
5
4.87 4.6 4.4 4.93 4.84
7. Meal Routine and Diet
5
5
4.7 4.5
5
4.76
8. Dealing with Changes in Routine
5
4.4 4.8 4.8 4.8 4.76
9. Environmental Safety
5
4.6 4.8
5
4.7 4.82
10. Task Engagement
4.6
4.2 4.6 3.8 4.6 4.36
11. Goals to Prioritize
5
4.6 4.6 4.6
5
4.76
12. Other Areas
5
4.6
5
5
4.4
4.8
4.97 4.67 4.73 4.62 4.87 4.77
Mean
Behavior Labels and Definitions

4.96

5

5

5

5

4.99

Mean

4.96

5

5

5

5

4.99
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Table 1. Participant Ratings on eBA System Content Evaluation Form (Continued)

Functional Behavior
Assessment

Section
App. Rel. Cle. Rea. Use. Mean
1. Form and Intensity of the Problem
5
5
4.6 4.8 4.9 4.86
Behavior.
2. Behavior History.
5
5
5
5
5
5
3. Behavior Antecedents
5
5
4.73 4.87
5
4.92
4. Consequences
5
5
4.8 4.7 4.8 4.86
5. Frequency and Duration
5
5
5
5
5
5
6. Attempts to Correct the Problem
5
5
5
5
4.7 4.94
Behavior.
7. Thoughts Feelings and Reactions
4.92 4.17 4.88 4.92 4.67 4.71
4.99 4.88 4.86 4.90 4.87 4.90
Mean
Note: App. = Appropriateness; Rel. = Relevance; Cle. = Clearness; Rea. = Readability; Use. =
Usefulness
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Figure 1. Distribution of rating scale data across evaluation areas for each component of eBA
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In written comments, the participants commented on grammatical errors, suggested rewording of questions or providing an alternative word or phrase to increase readability, and
requested more information on the definition of a problem behavior or more examples or types
of maladaptive behaviors such as sexual misconduct. They also provided positive feedback
within a comment, ‘excellent question’, and suggested splitting questions into two for a few
items to help clarify questions and answers. Participant 5 provided more feedback than other
participants. The feedback from Participant 5 included recommendations for improving the eBA
questionnaire by rephrasing questions or rewording (e.g., list any objects, foods or activities that
the recipient enjoys or prefers), clarifying questions, improving question consistency, and
splitting items into two questions.
Participant 1 provided more feedback on the Caregiver Ecological Assessment
component and stressed the importance of questions that would help establish an appropriate
level of support the caregivers need to increase the likelihood of caregiver buy-in and to insure
the success of a treatment plan. Participant 2 found several grammatical errors in the questions.
The majority of feedback from Participant 3 focused on the Maladaptive Behavior
Questionnaire, suggesting changes that require caregivers to provide additional descriptions of
the problem behavior and to distinguish between behavior or disorder. Participants 3 and 4
commented that the Caregiver Ecological Assessment might not be important for insurance
purposes. Participant 4 provided feedback on the Recipient Ecological Assessment, suggesting
alternative words (i.e., how does the recipient travel from place to place, instead of how does the
recipient ambulate) that helped improve the clarity of questions and suggested ways to improve
the clarity of behavior descriptions in the Maladaptive Behavior Checklist. Table 2 provides a
summary of the feedback provided by the reviewers in each of the assessment components.

25

Table 2. Summary of Written Feedback
Section
1. Living
Arrangements and
People Living in
the Household
(Including Pets)

Caregiver Ecological Assessment

2.. Caregiver Career,
Job Satisfaction,
and Work
Environment

Strengths of
the
Questionnaire

Weakness of the
Questionnaire

Suggestions for
Improvement

The relevance is
low; insurance
companies may not
fully understand
the importance of
the questions (P4)
The questions are Irrelevant for an
Rephrase the questions to help
interlaced with
FBA but maybe
with clarification (P5)
one another and
for an insurance
they are very
company (P3)
important to
establish the level
of support needed
(P1)

3. Daily Commute
and Source of
Transportation

Knowing the
type of
transportation is
important (P3)

The question may
not be as important
(P3); The last
question regarding
the vehicle safety
was not clear (P3)

Clarify whether the
accommodations to the vehicle are
for the caregiver or the recipient
(P5)

4. Daily Family
Routines,
Complexity of
Routines and
Caregiving Demand
5. House Hold Safety

The questions
are important
(P1, P4)

Reword questions and fix
grammatical errors (P2, P3)

Included good
questions for
social validity
(P1)

Reword the question (P5)

6. Household Roles &
Responsibilities

Questions are
vague (P1).
Somewhat
irrelevant for
insurance
companies

Clarify the questions (P5)

7. Caregiver’s
Difficulties &
Challenges
8. Supportive
Resources

Question 20 might
be difficult to
answer (P5)
People may not
provide honest
answer (P1)

Divide Question 19 into 3
questions. Reword questions (P5)
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Divide question into 2 (P5)

Table 2. Summary of Written Feedback (Continued)
Section

Strengths of
the
Questionnaire

Weakness of the
Questionnaire

Recipient Insurance Survey

1. Basic Information

Use ‘sex’ instead of gender (P3);
Reword weight and height P4).
Change ‘an approximation is
okay’ to ‘approximation’ (P5).

2. Medical Diagnosis

Parents may not
know the side
effects of the
medication (P1)

3. School, Individual
Education Plan
(IEP) or Individual
Transition Plan
(ITP)
4. Therapies

Recipient Ecological Assessment

Questions on the med and
primary care physician should be
included (P1)?
Correct a grammar error (P2);
Clarify whether the “names” of
everything is necessary (P4);
Spell out IEP and ITP(P5)
Correct grammatical errors (P5).

1. Social Skills

2. Emotional and
Self-Regulation
Skills
3. Preferences

Suggestions for
Improvement

Sometimes
caregivers see
skills differently
(P1)

Reword Question 3 and be more
concise (P5)

Clarity of Question 4 and
Reword question 6 (P5)
The questions
are good to ask
(P1)

Change prefers to preference (P5)

4. Functioning Level

Use a different word for ambulate
(P1,P4); Include picture cards
when asking about
communication skills (P5)

5. Choice
Availability
6. Access to
Enriched
Environment

Question 14 can benefit by Add a
component for Question 14 to see
if the caregivers use resources
available to help the recipient
(P3). Avoid jargon (i.e,
stimulating) and rephrase
Question 13 as it can be
confusing to caregivers (P4); Use
‘educational activities’ instead of
‘educational purposes’ (P5)
Differentiate between ‘willing’
and being ‘able’ to do something
(P4); Cannot measure ability,
rephrase the question (P5)

7. Meal Routine
and Diet
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Table 2. Summary of Written Feedback (Continued)
Section

Strengths of
the
Questionnaire

Weakness of the
Questionnaire

8. Dealing with
Changes in
Routine
9. Environmental
Safety

Rephrasing the question to lead
to a more positive answer (P1)
Rephrase the examples; not
talking to strangers is not a
problem but talking to them is
(P5)
Correct grammatical errors (P2,
P4)
Rephrase the question (P5)

10. Task Engagement
11.Goals to Prioritize

Maladaptive Behavior
Checklist

12. Other Areas
Behavior Labels
and Definitions

1. Form and Intensity
of the Problem
Behavior
Functional Behavior Assessment

Suggestions for
Improvement

Some caregivers
might not know
what Problem
Behavior refers to
(P2)

Rephrasing the question (P5)
Add a definition to crying and a
component to improve the
definition of SIB (P1). Add
examples or clarity examples or
definitions (P3, P4, P5). Use the
word elopement instead of absent
without leave (P3). Distinguish
between behavior and disorder
(P3, P5). Remove some of the
Other Behavior labels that have
been given to describe the same
behavior (P5)
Clarify problem behaviors (P2)

2. Behavior History
3. Behavior
Antecedents

Reword Question 4 and
elaborate more on Question 6
(P5)
Add ‘typically’ to ‘how long
does the behavior last’ (P5)
Ask “if yes, what did you
do.”(P3)

4. Consequences

5. Frequency &
Duration
6. Attempts to Correct
the problem
Behavior
7. Thoughts feelings
and Reactions
Note: P = Participant.

Excellent
question (P1)
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Figure 2 provides information on the total number of feedback responses received in each
assessment component across participants and the total number of feedback responses given by
each participant. As indicated in the graphs, the reviewers provided written feedback in all
assessment components, providing comments on 65 out of 106 items in the eBA questionnaire.
Of the five components, the Caregiver Ecological Assessment had the highest number of
feedback responses, followed by the Maladaptive Behavior Checklist, Recipient Ecological
Assessment, and lastly, the Insurance Survey and Functional Behavior Assessment which
received equal amounts of feedback. The graph on the right, indicate that Participant 5 provided
the most feedback, followed by Participant 1 and Participant 3 whom provided equal amounts of
feedback. Participant 4 and Participant 2 provided the least amount of feedback.

Figure 2. Amount of feedback received. The graph on the left illustrates the total amount
of feedback received for each component of the eBA. The graph on the right illustrates the total
number of feedback responses given by each participant.
eBA social validty and system usability evaluation. Table 3 illustrates the social
validity ratings received from three participants. Ratings ranged from 3 to 5 out of 5, with a
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mean of 4.1. Table 4 illustrates the rantings on the system suability questionnaire provided by
each participant, and the conferred system usability score (SUS). Overall, the eBA system
received a SUS of 58.13 out of 100, which indicates the system usability is at an ‘ok’ level
(Bangor, Kortum, & Miler 2009). Bangor et al. suggested that a SUS between 50.9 and 71.3 is
ranked as ‘ok’, and a SUS of between 71.4 and 85.4 as ‘good’, between 85.5 and 90.8 as
“excellent”, and higher than 90.8 as “Best Imaginable”. As recommended by Bangor et al. the
SUS was calculated by subtracting the scale position minus 1 for items 1, 3, 4, 5, 6, 7, and 8, and
minus 5 for items 2, 9, and 10. The sum of the scores was multiplied by 2.5 to obtain the SUS
score.
Table 3. Responses on Social Validity Questionnaire
Social Validity Questionnaire

P1

P3

P4

P5

1. The eBA system helps the caregiver and service
provider gather sufficient information
collaboratively to identify the needs of the
recipient and family and the types of supports
they need.
2. The eBA system helps the caregiver and service
provider identify the recipient’s problem
behaviors.
3. The service provider (BCBA/BCaBA) will have
a good understanding of the recipient and family
needs as results of functional behavior
assessment using the eBA system.

5

3

5

5

4

5

4

4

5

4.3

4

4

4

4

4

4. Using the eBA system will improve the
efficiency of the initial indirect functional
behavior assessment.

5

3

4

5

4

5. The service provider can identify potential
barriers that might hinder treatment process and
outcomes.
Mean
Note: P = Participant.

4

4

5

4

4.3
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Mean

4.1

The qualitative written feedback received from participants on usability of the eBA
system were neutral. When examining the usage statistics on the system, Participants 1 and 3
completed the assigned task easily without much effort, within 10 to 15 min when compared to
the others who took 30 to 75 min to complete the task. All users expressed some difficulty when
accessing different content areas, either due to excessive clicking needed to locate desired
content, or due to inconsistent labels used in various parts of the forms. The highest difficulty
experience was when selecting a problem behavior from the list, either due to the label given or
due to the procedure involved.
Table 4. Responses on System Usability Questionnaire
System Usability Questionnaire
1. It is easy to interact with the system
without any training.
2. Support of a technical person is
needed to be able to use this system.
3. Most people can learn to use the
system very quickly.
4. System provides enough information
to complete a task.
5. Finding specific content did not
require much effort.
6. Various functions in this system are
well integrated.
7. Learning the system’s content menu
and features is simple.
8. I feel very confident recommending
this system to others.
9. The system is very cumbersome to
use.
10. A lot of learning is required to learn
before using this system.
Sum
SUS
Note: P = Participant.

P
1
5

P3

P4

P5

Mean

SUS

2

2

3

3

2

4

3

2

3

3

2

5

3

2

3

3.25

2.25

4

3

2

2

2.75

1.75

3

2

3

4

3

2

4

3

4

3

3.5

2.5

5

3

3

4

3.75

2.75

5

3

3

3

3.5

2.5

1

3

1

4

2.25

2.75

1

2

3

3

2.25

2.75
23.25
58.13
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Feedback on the system was also received via email when users were interacting with the
system before and after completing the task. Participant 1 reported problems when logging into
the system, not being able to access the system after entering the login credentials, which was
caused by entering an incorrect login name. Participant 1 was not aware that the system login
and password credentials were case-sensitive. All participants commented that they were not sure
whether the system had saved the information entered, and requested a review to confirm
whether the information was saved and whether they had performed the assigned task correctly.
Participant 5 reported that the web-page crashed during the first attempt to select a problem
behavior but succeeded during the second attempt and was unable to reproduce the problem.
Participant 4 logged onto the system at different times in different locations and found different
loading times for the web-page. The participants also indicated that auto-saving would be nice
but not necessary, and one expressed a preference for a next button instead of clicking on the left
side of the menu.
Modifications to the eBA Questionnaire and Web-Page
Questionnaire. Based on feedback received, the eBA content (questions) were revised to
improve readability and clarity. Each question was carefully examined and appropriate
modifications were made. If a participant found a grammatical error, had difficulty understanding
a question, mentioned that the question would be difficult for the caregiver to respond, identified
behavioral jargon used in the question, or provided a suggestion to improve the clarity of the
question, changes were made accordingly based on the feedback provided. Not all suggestions
were accepted, such as splitting a question into smaller questions, because the PI wanted to limit
the number of questions caregivers would have to answer. Questions 10, 13, and 15 were altered
to better represent the setting in which the questions were asked. On the web-page, caregivers
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were asked if they would want to upload a document for review, in paper and pencil format or
they were asked if they had a document that should be reviewed, prior to writing the behavior
plan.
Web-page. Comprehensive changes were made to the eBA web-page structure to prevent
crashes and increase ease of use. An instruction button containing the purpose and instruction of
each assessment component was added. The amount of ‘clicking’ required to interact with the
system was reduced significantly by converting the forms from a tab version (e.g., click on each
of the 12 sections of a form) to a single form (no clicking involved, just scrolling) for each
component of the eBA. The procedure to add a maladaptive behavior was improved and
simplified. The caregiver and recipient tree menus were combined and relabeled as ‘My Ecobehavioral Assessment.’ Originally the system allowed the user to leave certain key fields blank,
but the PI found that it could potentially crash the web-page, as one user experienced. To prevent
errors, validity checks were added to the system to prompt the user to enter a response on key
fields that could potentially cause a system crash. The insurance survey was separated into three
forms to improve simplicity and clarity based on user feedback. The forms representing the
Insurance Survey were labeled as ‘basic information’, ‘health and education’, and ‘supportive
documentation.’ A few suggested changes or feature additions were not incorporated, such as
auto-saving and a next button because auto-saving would have increased the amount of system
resources necessary to maintain a smooth non-laggy experience. The web-page system loading
times were stable through the Phase 1 evaluation. Participant 4 experienced different response
times, which was likely due to either accessing the system while being stress-tested (e.g.,
instructing the computer to perform intense tasks beyond normal capacity), security patch (e.g.,
spectre) updates, and/or poor Internet speeds from the place of access. The system was stress-
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tested to determine break points, safe usage, power voltages, and system temperatures. Web-page
loading times were randomly evaluated when the web-page was built, using tools provided by
Pingdom. The slowest speed to load the main page was 2.01 sec when accessed from the United
Kingdom, and 964 ms when accessed from Washington state.
Phase 2: Feasibility Testing
In Phase 2, a pilot test was conducted to assess the feasibility of service providers and
caregivers using the eBA system. Specific objectives were to (a) assess the duration (time in min)
of conducting an indirect FBA using the eBA in paper-and-pencil format or in web-based format,
(b) compare the quality of information gathered via eBA in paper-and-pencil format versus webbased, and (c) compare service provider and caregiver perceptions and satisfactions with
performing an indirect FBA using the eBA in either paper-and-pencil or web-based format.
Participants
During Phase 2, 10 service providers and 10 caregivers participated in the study, either in
the control group (eBA paper-and-pencil format) or experimental group (eBA web-based
format). The service providers met the following criteria: (a) Board Certified Behavior Analyst
or Board Certified Assistant Behavior Analyst, (b) have at least 1 year of experience providing
behavior analysis services to individuals with disabilities since certification, (c) have conducted
indirect FBA using interview questionnaires, (d) work with at least one caregiver of an individual
with a disability, who meets the caregiver inclusion criteria, (e) willing to schedule a meeting
with the PI to undergo 40-min training on using the eBA in paper-and-pencil format or webbased eBA system, and (f) willing to voice record the initial caregiver interviews (paper-andpencil group) or follow-up caregiver interviews (web-based group). Service providers signed a
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confidentiality agreement to prevent the eBA questionnaires from being used, distributed, or
disseminated after the completion of the research study.
Caregivers who met the following criteria participated in the study: (a) primary caregiver
of an individual with developmental disabilities, (b) seek behavior analysis services for the
individual due to behavioral challenges, (c) can read English at the 8th grade level, and (d)
willing to have the initial or follow-up face-to-face voice-recorded interview. Participants in the
test group met two additional criteria: (e) have access to the Internet, and (f) have an email
account. Caregiver English ability was screened using the DARTM-2 by administering the Level
8 section of the assessment, which is equivalent to 8th-grade reading level (see Appendix F).
Specific demographic information on the service providers and caregivers are provide in Table 5.
Recruitment Procedures
The service provider participants were recruited using purposive sampling, via emails
sent to local BCBAs or BCaBAs who were providing behavior analysis services to individuals
with disabilities. The caregivers were recruited through service provider referral or self-referral.
Study information was disseminated via flyers that were shared with the potential service
provider participants who could inform their clients’ primary caregivers about the study. If a
caregiver was interested in participating in the study, the service provider forwarded to the
caregivers a copy of the flyer with instructions to contact the PI via email or phone for more
information. An initial phone call was conducted when a potential caregiver participant contacted
the PI during which the PI asked questions to determine their initial eligibility to participate in
the study. If the caregiver was deemed eligible, a meeting was scheduled to review the consent
form and to screen candidates on whether they qualify for the study; the signature was not
required.
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Table 5. Participants’ demographics
Behavior Analysts (n = 10)

Age
Mean (SD)
Range
Gender
Male
Female
Educational Level
High school
2 years of college
Bachelor’s degree
Master’s degree
Doctoral degree
Certificate
BCaBA
BCBA
BCBA-D
Years of Experience
1-2 years
2-5 years
6-10 years
11-15 years
Child’s Age
3-5
5-12
13-20
21-25
Child Gender
Male
Female
Child’s Diagnosis
ASD
ADD/ADHD
Epilepsy/Seizure
Speech Delay
Trisomy X

Caregivers (n = 10)
Web-based
Paper Group
Group
(n = 5)
(n = 5)

Paper Group
(n = 5)

Web-based Group
(n = 5)

29.6(3.9)
25-35

31.2(6.3)
26-42

36.4(10.2)
24-47

42(5.6)
29-48

3
2

2
3

1
4

3
2

1
1
2

1
4

4
1

4
1

4
1

1
3
1

2
1
1

1
2
1

1

2
3

4
1

4
1

4
1
1
1
1

4
1
1
1

Note: ADD = Attention Deficit Disorder, ADHD = Attention Hyperactivity Disorder.
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1
3
1

Data Collection
Assessment efficiency. The time spent to complete an indirect FBA by a service
provider-caregiver dyad was measured to evaluate and compare assessment efficiency in using
the eBA either in paper-and-pencil format or in web-based format. Direct comparisons in
duration were conducted on the first problem behavior. For the paper-and-pencil group, each
service provider’s FBA session with the caregiver was directly observed by the PI to measure
time spent to complete the FBA on one problem behavior using the eBA in paper-and-pencil
format that involved a face-to-face caregiver interview. Their FBA sessions were audio-recorded
to assess data reliability. For the web-based group, first, the time each caregiver spent to
complete the eBA questionnaire on the web-based system was measured. Second, the time the
service provider spent to review the caregiver’s responses on the web-based eBA system and to
conduct a follow-up meeting with the caregiver was measured. Third, the total time required for
each service provider-caregiver dyad to complete the assessment was calculated to measure the
assessment efficiency for this group. The PI directly observed each caregiver’s use of the webbased eBA system to measure time spent completing the assessment of one problem behavior.
Caregiver time spent to complete the web-based eBA was automatically recorded by the system
to assess data reliability. The PI also directly observed each service provider’s review session and
follow-up meeting with the caregiver to measure their time spent reviewing the caregiver’s
responses on the web-based eBA, during which they took notes on questionnaire items that
required clarification, and to measure their time spent to conduct a follow-up meeting session.
The service providers also recorded the time they spent reviewing caregiver responses and
conducting follow-up meetings to assess data reliability.
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Assessment quality. The indirect FBAs using the eBA completed by the service provider
and caregiver pairs were reviewed to compare their assessment quality. An independent rater
(graduate student in ABA Master’s Program) scored the completed eBA in paper-and-pencil
format or in web-based format using the Assessment Quality Scoring Checklist (Appendix F).
The scoring checklist, based on the eBA components and individual questionnaire items, was
developed by the PI. The scoring checklist used a 3-point rating system and included criteria for
each possible rating, which were designed to evaluate assessment quality for each item against a
set of criteria in each assessment component. A higher score indicated higher assessment quality,
with a score of 3 indicating provision of sufficient information, 2 indicating provision of limited
information, and 1 indicating provision of no information. A total score for each assessment
component and a composite score (a combination of all assessment components) was obtained to
examine overall quality within and across assessment components. Four graduate students in the
ABA Master’s Program provided feedback on the scoring checklist, and their feedback was used
to refine the assessment quality measure before its use.
Procedural integrity. Procedural integrity was assessed for each group as they
completed the FBA using the eBA in paper-and-pencil format or web-based system format. Two
procedural integrity checklists (one for each group) that incorporated yes/no checklist items were
used to assess the procedural integrity, and the percentage of steps completed was measured to
determine the procedural integrity level. The integrity checklist for the paper-and-pencil group
(Appendix G) included 8 items that assessed whether the service provider-caregiver dyad
performed all the required steps to complete the paper-and-pencil format eBA during a face-toface interview. The integrity checklist for the web-based group (Appendix H) included 10 items
that assessed whether the service provider-caregiver dyad performed all the steps to complete an
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FBA using the web-based eBA that involved caregiver completion of the web-based eBA
questionnaires, service provider review of caregiver responses on the web-based eBA system,
and the service provider’s follow-up meeting with the caregiver. The results of the procedural
integrity assessment indicated that the dyads in both groups completed between 75% and 100%
of the required steps correctly. The procedural integrity averaged 90% (range =75%-100% for
paper-and-pencil group and 95.4% (range =77%-100%) for web-based group.
Social validity. Two survey questionnaires were used to assess social validity with
caregivers and service providers: Social Validity Questionnaire for Caregivers (SVQ-C) and
Social Validity Questionnaire for Service Providers (SVQ-S). The SVQ-C (Appendix I) consists
of 7 items that use a 5-point Likert-type rating scale and focuses on assessing caregiver
satisfaction with, and their perceptions about potential barriers to using, the eBA in either paperand-pencil format that involved a face-to-face interview or in web-based format that involved a
follow-up meeting. The SVQ-S (Appendix J) consists of 7 items that use a 5-point Likert-type
rating scale and focuses on assessing the service providers’ satisfaction with using the eBA in
either paper-and-pencil format or web-based format and their perceptions concerning potential
barriers to using the eBA in either format.
Inter-rater Agreement Assessment
Inter-rater agreement was assessed to evaluate data reliability by measuring the degree to
which two raters agreed on the measurements within and across eBA components and within
procedural integrity checklist items. For assessment efficiency data, an independent rater
reviewed the audio-recorded or service provider-timed sessions and automatically generated
system data to measure the time spent by each service provider-caregiver dyad to complete the
assessment. The independent rater’s data were compared with the PI’s collected data to assess
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inter-rater agreement. For the assessment quality and procedural integrity data, an independent
rater completed the quality assessment scoring checklist and procedural integrity checklist for
each dyad, and the rater’s scores were compared with the PI’s scores to assess inter-rater
agreement. Cohen’s kappa coefficient was calculated to measure agreement between raters using
R software (R Core Team, 2017) with the ‘irr’ package version 0.84 (Gamer, Lemon, Fellows,
Singh, 2012).
The initial Cohen’s Kappa coefficient for the assessment efficiency data was 1.For the
quality assessment, the initial Cohen’s Kappa coefficient was between .77 and .87 for both
control and experimental groups indicating a moderate to strong level of agreement (Mchugh,
2012). The Kappa coefficient for procedural integrity was 1. For efficiency and quality data, if k
was <=.599 (weak agreement), the two rater scores were reviewed, and the scores were modified
until k reached an acceptable level of agreement before conducting the statistical analyses to
examine the group differences. Inter-rater agreement was assessed for 100% of the
measurements.
Design
A post-test only control group design was used to pilot test the eBA. Service providercaregiver dyads were assigned to either the control group or the test group once consents were
obtained.
Procedures
Control group (eBA in paper-and-pencil format). Prior to conducting the interview
with the caregiver, the service provider (BCBA or BCaBA) or the PI scheduled a meeting time
and place for the interview to take place. After the time and place had been determined, the
service provider was instructed to review the paper-based eBA questionnaires prior to conducting
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the interview with the caregiver. During the interview, the PI ensured a voice-recorder was
present and had all required materials (pencil and questionnaires) ready to help the service
provider initiate the interview with the caregiver using the paper-and-pencil format eBA.
The service provider implemented the following 7 steps during the interview to conduct
FBA on one problem behavior using eBA: (1) thanked the caregiver for agreeing to participate in
FBA using eBA in paper-and-pencil format that involved a face-to-face interview; (2) informed
the caregiver that the interview was being voice-recorded and that questions about the caregiver
and focal individual (recipient) would be asked throughout the interview and that they did not
have to answer any of the questions if they felt uncomfortable answering the questions; if the
caregiver did not want to answer a question, the interviewer marked the question as ‘not
provided’ (NP); (3) informed the caregiver that the interview would start immediately and
proceeded to record the start time of the interview on the given form; (4) informed the caregiver
of the current assessment components (e.g., caregiver ecological assessment, recipient ecological
assessment, recipient insurance survey) and its purpose; (5) asked the caregiver questions in the
order presented in each assessment questionnaire (assessment component) followed the
instructions provided in each questionnaire; (6) thanked the caregiver for their time and effort in
providing responses to questions and recorded the end time of the interview on the form; and (7)
informed the PI that the interview was complete. Approximately 40 to 180 min were required for
each dyad to complete the assessment using eBA in paper-and-pencil format. Interviews that
took longer than 2 hr were due to the caregiver being very detailed in their responses or multiple
problem behaviors displayed by the recipient. All dyads finished the interview session in one
day. The PI was present to measure the time during the interview and to assess procedural
fidelity.
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Test group (web-based eBA). Caregivers participating in the test group were given
access to the web-based eBA system. They received login credentials via email with a document
containing screenshots of each webpage and directions on how to interact with the system. Prior
to completing the questionnaires on the eBA system, the caregivers were informed that if they
did not want to answer a question, they could write on the e-questionnaire, ‘I do not wish to
answer.’ This was to differentiate between data attrition and the caregiver not feeling comfortable
answering a question. The PI recorded the start and end times for which the caregiver used the
eBA system to complete the questionnaire; these times were used to measure the time spent
completing the eBA questionnaire. Once the caregiver completed the eBA questionnaire on the
system, the PI scheduled a meeting at a location that was preferred by the service provider to
document the service provider’s review of the caregiver’s responses and their notes concerning
answers to which the caregiver elaborated or questions for which the caregivers required service
provider clarification. The PI observed and audio-recorded the review sessions to measure time
spent reviewing caregiver responses. After reviewing the caregiver’s report, the service provider
informed the caregiver that they would schedule an appointment for a follow-up meeting to
review the caregiver’s responses on the eBA system. When the service provider was ready to
interview the caregiver, they ensured all materials (e.g., voice-recorder, print outs of the system
generated eBA reports, and personal computer with Internet connection) were present.
On the day of the scheduled meeting, the service provider implemented a total of 9 steps
including the first 4 steps used in the control group, and the following 5 steps: (5) began with
summarizing the first assessment component (i.e., caregiver ecological assessment) and asking
questions on any sections that required clarification or for which wanted the caregiver to
elaborate, (6) repeated step 5 for each assessment component, (7) after reviewing all
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components, thanked the caregiver for their time and patience, (8) recorded the end time of the
interview on the form, and (9) informed the PI that the meeting had been completed. After
completing the FBA using either format of eBA, both control and test group participants
completed anonymous social validity surveys which were distributed through an email invitation
using the Qualtrics survey tool (https://www.qualtrics.com/).
Data Analysis
Data were analyzed using descriptive statistics to summarize the time required for each
indirect FBA method (i.e., paper-and-pencil based eBA and web-based eBA), assessment quality
scores, and social validity ratings. Given that rating scale data could be analyzed as interval data
when a series of rating scale items were grouped into a scale and there was an adequate sample
size of at least 5 observations per group (Jamieson, 2004; Sullivan & Artino, 2013), the median
scores for each assessment component and for the total composite score were calculated, and
then nonparametric Mann-Whitney U tests were conducted to examine group differences on the
measurement of assessment for quality. The group differences on the measurement of duration
(i.e., the time required to complete the assessment) were also examined using the same MannWhitney U test. SPSS version 25.0 was used for the statistical analyses.
Results
Assessment Efficiency. Table 6 shows the assessment efficiency for both groups in
minutes. The assessment interview for the control group had a mean of 97.12 min (SD = 47.91).
The shortest duration for an interview was 44.77 min and the longest interview was 172.87 min.
The test group had a mean duration of 53.60 min (SD = 19.7). The shortest duration for service
providers to review caregiver documentation and interview the caregiver was 33.33 min and the
longest duration was 75 min. Figure 3 illustrates the total time it took for individual service
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providers to complete the assessment interview with caregivers in the control (paper-and-pencil)
group. Dyad 1 took the longest time, 172.87 min to complete the interview, followed by Dyad 2
99.95 min, Dyad 5 97.27 min, Dyad 4 70.73 min, and Dyad 3 44.77 min. The geometric mean
(geomean) shows a conservative average of the time it took for service providers to complete the
interview at 88 mins compared to an arithmetic mean of 97.12 min.
Figure 4 illustrates data from the test (web-based) group on the time for service
providers to review the information provided by caregivers completing the questionnaire online
and to interview the caregivers, and a combined time for reviewing the assessment and
interviewing the caregivers. Figure 5 illustrates the time it took for caregivers to complete the
assessment interview on the web. Participant 5 (Web-P5) took the longest time, 359 min, to
complete the assessment on the web, followed by Participant 1(Web-P1) 150 min, Participant 2
(Web-P2) 90 min, Participant 4 (Web-P4) 83 min, and Participant 3 (Web-P3) 40 min. The
geometric average for participants to complete the assessment on the web was 110 min and the
arithmetic mean was 144 min.
It was hypothesized that there would be differences between the two groups concerning
assessment efficiency, that conducting the assessment in paper-and-pencil format would take
more time than using the web-based system. However, the Mann-Whitney U test indicated that
statistically there was no significant differences between the two groups on the assessment
efficiency at p <.05 : Mdn = 97.27 for paper-pencil-group and Mdn = 50.25 for web-based group,
U = 12.5, p = 0.15, z = 1.44.
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Table 6. Descriptive Statistics of Assessment Efficiency in minutes
Group

n

M

SD

MIN

MAX

Control

5

97.12

47.91

44.77

172.87

Test

5

53.60

19.7

33.33

75

Z

P

1.44

0.15

Table 7. Mann-Whitney U test for Assessment Efficiency
Group

n

Control

5

Test

5

Mdn(Range)
97.27
(44.77 – 172.87)
50.25
(33.33 - 75)

U
5
20

Figure 3. Total time for service providers to complete the interviews using the eBA in the
control (paper-and-pencil) group
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Figure 4. Total time for service providers to review responses provided by the caregiver and
to conduct follow-up interview with caregiver, and the combined time in min in the test (webbased) group

Figure 5. Total time for individual caregivers to complete eBA on the web
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Assessment Quality. Table 8 presents the results for assessment quality on each
component of the eBA. The mean for the Caregiver Ecological Assessment in the control group
was 62.8 (range = 51.5-71; SD = 7.59), Recipient Ecological Assessment mean 56.8 (range =
51.5-65; SD = 5.89), Insurance Survey mean 35.30 (range = 33-36; SD = 1.3), Functional
behavior assessment mean 46 (range = 43-49.5; SD = 2.72,). In the test group, the Caregiver
Ecological Assessment shows a mean value of 63.7 (range = 60.5-69; SD = 3.62,), Recipient
Ecological Assessment mean 57.6 (range = 49 -65; SD = 6.38), Insurance Survey mean 33.5
(range = 26-36; SD = 4.24), Functional behavior assessment mean 46 (range = 43-49.5; SD =
3.4). The second hypothesis was that there would be no statistically significant differences in the
assessment quality between both groups. The Mann-Whitney U test shown in Table 7 confirmed
the hypothesis at p <.05 (Mdn = 193.5 for paper-pencil-group and Mdn = 196.5 for web-based
group, U = 12, p = 1, z = -4.21.)
Social Validity. After completing the interview assessment, participants were sent a link to
complete the social validity questionnaire. Respondents were instructed to rate their experience
with the assessment interview on a scale of ‘1’ (indicating ‘strongly disagree’) to ‘5’ (indicating
‘strongly agree’). Seven service providers and five caregivers completed the anonymous survey
on their experience with the eBA questionnaire. Table 9 shows service provider social validity
and Table 10 shows caregiver social validity data. Results from both groups indicate that the eBA
received a favorable rating in all areas except in the length of time it takes to complete.
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Table 8. Mann-Whitney U test results on assessment quality
Assessment Components
Caregiver Ecological
Assessment
Recipient Ecological
Assessment
Insurance Survey
Maladaptive Behavior
Checklist
Functional Behavior
Assessment
Total

Paper-and-Pencil
(n=5)
Mdn(range)
U
63.5
13
(51.5 - 71)

Web-based
(n=5)
Mdn(range)
U
63
12
(60.5 - 69)

Z

p

-4.21

1

55.5
(51.5 - 65)

13.5

57
(49 - 65)

11.5

-.20

.84

36
(33 - 36)

9

35
(26 - 36)

16

.60

.55

N/A

N/A

N/A

N/A

N/A

N/A

47
(43 – 49.5)

12

45.5
(43 – 49.5)

13

-4.21

1

193.5
(187 – 221.5)

13

196.5
(184.5 - 218)

12

-4.21

1

Table 9. Social Validity Questionnaire – Service Provider (SVQ-S) Results
Question
1. The questions asked during the assessment identified the needs of
the family.
2. The child (recipient) challenges and difficulties were identified.

n M MIN MAX
7 4.71
4
5

3. Good understandings of the child’s (recipient) need were identified.

5

5

7 4.71

4

5

4. Sufficient information was obtained to initiate and justify services
via a third party (insurance).

7 4.71

4

5

5. The assessment did not take too long to complete.

7 3.86

2

5

6. The questions asked identified if the family can benefit from
additional supports to implement the treatment successfully.
7. The questions identified potential barriers that can affect treatment
progress (e.g., family busy routine schedule).
Mean

7 4.71

4

5

7 4.71

4

5
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7

5

4.63

Table 10. Social Validity Questionnaire – Caregiver (SVQ-C) Results
Question
1. The questions asked during the assessment identified the needs of
the family.
2. The questions asked were clear and easy to understand.

n
5

M
5

5

4.8

4

5

3. The service provider identified the child’s (recipient) challenges and
difficulties during the assessment.

5

5

5

5

4. The service provider had a clear understanding of the child’s
(recipient) needs.

5

5

5

5

5. The assessment did not take too long to complete.

5

3.4

2

5

6. The service provider was aware of the caregiver’s busy schedule,
and challenges experienced with the child during daily routines.

5

5

5

5

7. The questions helped gather enough information for service provider
to develop a treatment plan specific to the family need.

5

5

5

5

Mean

4.74
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MIN MAX
5
5

CHAPTER THREE: DISCUSSION
The focus of the present study was developing and validating a web-based behavior
assessment system, ‘eBA’ designed to conduct indirect FBA that meets or exceeds the
requirements of most insurance organizations, which could facilitate collaboration between
service providers and caregivers and which could assist service providers in creating a behavior
intervention plan that ‘works’ for the family. The study also pilot tested the developed eBA by
evaluating the differences in assessment efficiency and quality between conducting an
assessment in paper-and-pencil format during an in-person interview versus having caregivers
complete the questions online prior to a follow-up interview with a service provider.
In validating and refining the content and web-architecture of the eBA system, the
content evaluation by reviewers (behavior analysts) indicated that the eBA assessment
components were suitable or appropriate to assess behavior and identify important key
information, were non-ambiguous, were comprehensible and easy to understand, and were
helpful in recommending or developing a BIP that meets the needs of the family. The webarchitecture evaluation by the reviewers also indicated high levels of usability and social validity
of the eBA system. As suggested by the literature (Oh, Costello, Chen & Wildemuth, 2016), the
qualitative analyses of their written comments were imperative for refining the content and web
architecture of the eBA system. However, the social validity data from both groups were
combined because the participants sent their completed forms anonymously to their
corresponding categories (e.g., service providers or caregivers); it was unknown which group of
participants had a higher satisfaction level, which is a limitation of the study.
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The pilot test of the eBA system with 10 service provider-caregiver dyads provided
valuable information in evaluating the efficiency and quality of assessment using the web-based
eBA system, providing implications for practices and suggestions for future refinement of the
eBA system. The test results indicated that the average time it took for the service providers to
complete the interview-based indirect assessment using paper-and-pencil format of eBAS was
longer than that of the web-based group. However, the assessment time (duration in min) varied
in the paper-and-pencil group. Although the average duration may indicate that the web-based
eBA is less efficient than the paper-and-pencil format in completing the assessment, the results
suggest that conducting the assessment using the web-based system is more consistent than using
the paper-and-pencil format (Anderson & Titov 2014). Using an assessment system that
produces consistent assessment times across clients can be advantageous to service providers
because they can more accurately budget the time expected to complete the assessment, schedule
observations, and conduct additional assessments to identify the function of the behavior and
design a BIP. This could also lead to improving the quality of an intervention, and could save the
third-party payee money in the long-term.
Additionally, in examining what the service provider wrote with regard to the responses
provided by the caregiver, the web-based eBA showed a clear advantage. It appears that the eBA
system helped keep caregivers focused on answering the questions concisely rather than
wandering off topic, which might lead to a longer time to complete the assessment as exhibited
by two caregivers. Dyad 1 (total word count 2498) and Dyad 5 (total word count 3464) in the
web-based group had the most elaborate responses when compared to other caregivers in the
same group who had less than the geometric average of 1419 total word count. The
supplementary graphical data provided in Figure 1 of the Appendix K illustrate a box-plot with
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outliers showing the word count per open-ended questions in the eBA questionnaire for the webbased group. With a larger sample size, the box-plot can assist in analyzing whether the questions
can be improved, and whether word count can be an indicator of quality, reliability, caregiver
involvement, or severity of problem behaviors. Future studies should evaluate whether word
count is an indicator of quality, reliability, caregiver involvement, or severity of problem
behaviors. Nguyen et al. (2015) stressed the advantages of a web-based questionnaire; whereas
the interviewees during assessments with paper-and-pencil tools behavior analyst have to decide
on the spot what is and is not relevant, the interviewees being assessed on the web do not often
skip or forget questions, which can help service providers with limited experience with
interview-based indirect assessments.
Although it was outside the scope of the study, evaluation of the interviews highlighted
the importance of learning and practicing good interview skills. Previous studies on interview
skills of professionals in the ABA field suggest that there is no substitute for experience
(Miltenberger & Fuqua, 1985), and that receiving training in interviewing skills is essential to
conduct high quality assessments (Iwata et al.,1982). It was noticed that behavior analysts that
were more skilled showed compassion and understanding, and were able to elaborate or give
feedback to the caregiver as they described the difficulties and challenges they experienced. In
addition, it was easier for more experienced behavior analysts to summarize, clarify, and
acknowledge responses given. Less skilled analysts provided little to no feedback, failed to
clarify some of the responses given by the caregivers, made assumptions instead of confirming a
response, and downplayed the importance of asking some questions. For example, one analyst
stated that without interview training they would have never asked the caregiver whether they
believed the behavior that the child emitted was dangerous because by definition head banging is
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dangerous, but when the analyst asked the caregiver, the analyst was shocked by the description
provided and discovered how other service providers were hurt. Future studies should compare
how more experience analysts influence the quality of information gathered compared to less
experienced analyst.
One limitation of the study was that neither the web-page nor the questionnaire
underwent a second evaluation to see whether the web-page SUS rating improved or whether the
questionnaire could benefit from additional edits. A second limitation of the study concerns the
variables that might have influenced the duration of the interview, such as level of caregiver
involvement, types of child problem behaviors, and the behavior analyst’s experience. Due to the
small sample size of each group, it was difficult to determine which variable had the biggest
impact on assessment duration. While not necessarily a limitation, the eBA-Web does have some
disadvantages. It was observed that three out of five caregivers completed the questionnaire
between 8:00 pm and 11:00 pm. One caregiver completed the questionnaire between 11:00 pm
and 1:30 am and took 82 days to complete the questionnaire due to stress related to providing
care for the recipient. The responses provided via the web-page should be confirmed for
accuracy, and assumptions should not be made (Anderson & Titov, 2014). Three service
providers noticed that some typed responses were not accurate, or were incomplete or
misleading, and were not the intent of the recipient. Future studies should examine whether the
accuracy of responses provided is influenced by the time of day when the assessment is
completed.
Another limitation of this study is that the assessments were not followed by a functional
analysis to evaluate whether the responses provided in the FBA portion or other portions of the
assessments provided clarity on the function of the behavior. The current FBA component of the
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eBA should be used as a preliminary information gathering tool and used with other better
researched indirect instruments, such as the Motivation Assessment Scale (MAS; Durand &
Crimmins, 1992), Functional Assessment Screening Tool (FAST; Iwata & DeLeon, 2005), and
Questions about Behavioral Functions (QABF; Matson & Vollmer, 1995), or further validated
with a functional analysis.
To the researcher’s knowledge, this is the first study that evaluated the differences
between two different formats of conducting a behavior assessment with open ended questions.
The eBAS can be beneficial to service providers by capturing preliminary information to assist
the caregiver or determine who would be a good fit. Caregivers can benefit from the system
because they would only have to complete the assessment one time instead of completing
multiple assessments at different organizations. Moreover, eBAS can potentially reduce
associated cost with training in interview skills because it can help compensate for less skilled
interviewers. Future research should focus on how electronic assessments can benefit the
consumer, in terms of cost, efficiency, and quality.

54

REFERENCES
Albert, S. M., Shevchik, G. J., Paone, S., & Martich, G. D. (2011). Internet-based medical visit
and diagnosis for common medical problems: Experience of first user cohort. Telemedicine
and E-Health, 17, 304–308. https://doi.org/10.1089/tmj.2010.0156
Allen, K. D., & Warzak, W. J. (2000). The problem of parental nonadherence in clinical behavior
analysis: effective treatment is not enough. Journal of Applied Behavior Analysis, 33, 373–
391. http://doi.org/10.1901/jaba.2000.33-373
Anderson, G., & Titov, N. (2014). Advantages and limitations of internet-based interventions for
common mental disorders. World Psychiatry, 13, 4-11.
Beacon Heath Options (2017). AHCA BA Treatment Record Review Tool. Retrieved from
http://fl.beaconhealthoptions.com/provider/tools/Chart-Review-Tool.pdf
Beavers, G. A., & Iwata, B. A. (2013). Thirty years of research on the functional analysis of
problem behavior. Journal of Applied Behavior Analysis, 46, 1–21.
https://doi.org/10.1002/jaba.30
Benazzi, L., Horner, R. H., & Good, R. H. (2006). Effects of behavior support team composition
on the technical adequacy and contextual fit of behavior support plans. The Journal of
Special Education, 40, 160–170. https://doi.org/10.1177/00224669060400030401
Bernheimer, L. P., & Weisner, T. S. (2007). “Let Me Just Tell You What I Do All Day….” Infants
& Young Children, 20, 192–201. https://doi.org/10.1097/01.IYC.0000277751.62819.9b

55

Borgmeier, C., & Horner, R. H. (2006). An evaluation of the predictive validity of confidence
ratings in identifying functional behavioral assessment hypothesis statements. Journal of
Positive Behavior Interventions, 8, 100–105.
https://doi.org/10.1177/10983007060080020101
Brooke, J. (1996). The quick and dirty usability scale. Usability Evaluation in Industry,
189(194), 4-10.
Darkins, A. W., & Cary, M. A. (2000). Telemedicine and telehealth: Principles, policies,
performances and pitfalls. New York, NY: Springer Publishing Company.
Duker, P. C., & Sigafoos, J. (1998). The Motivation Assessment Scale: Reliability and construct
validity across three topographies of behavior. Research in Developmental Disabilities, 19,
131–141. https://doi.org/10.1016/S0891-4222(97)00047-4
Durand, V. M., & Crimmins, D. B. (1992). The Motivation Assessment Scale (MAS)
administration guide. Topeka, KS: Monaco & Associates.
Durand, V. M., & Hieneman, M. (2008). Helping parents with challenging children: positive
family intervention: facilitators guide. Oxford University Press.
Durand, V. M., Hieneman, M., Clarke, S., Wang, M., & Rinaldi, M. L. (2013). positive family
intervention for severe challenging behavior i: A multisite randomized clinical trial. Journal
of Positive Behavior Interventions, 15, 133–143.
https://doi.org/10.1177/1098300712458324
Fryling, M. J. (2014). Contextual intervention for caregiver non-adherence with behavioral
intervention plans. Child & Family Behavior Therapy, 36, 191–203.
https://doi.org/10.1080/07317107.2014.934172
56

Gamer, M., Lemon, J., Fellows, I., & Singh, P. (2012). Irr: various coefficients of interrater
reliability and agreement. R package version 0.84 [Computer Software]. Available from
https://CRAN.R-project.org/package=irr
Gnumeric. (2017). The GNOME Foundation.
Hanley, G. P., Iwata, B. A., & McCord, B. E. (2003). Functional analysis of problem behavior: a
review. Journal of Applied Behavior Analysis, 36, 147–185.
https://doi.org/10.1901/jaba.2003.36-147
Hedman, E., Ljótsson, B., Blom, K., El Alaoui, S., Kraepelien, M., Rück, C., … Kaldo, V.
(2013). Telephone versus Internet administration of self-report measures of social anxiety,
depressive symptoms, and Insomnia: Psychometric evaluation of a method to reduce the
impact of missing data. Journal of Medical Internet Research, 15(10), 1–8.
https://doi.org/10.2196/jmir.2818
Higgins, W. J., Luczynsky, K. C., Carrol, R. A., Fisher, W. W., & Mudford, O. C. (2017).
Evaluation of a telehealth training package to remotely train staff to conduct a preference
assessment. Journal of Applied Behavior Analysis, 50, 1–14.
https://doi.org/10.1002/jaba.370
Iwata, B., & DeLeon, I. (2005). The functional analysis screening tool. Gainesville, FL: The
Florida Center on Self-Injury, University of Florida
Iwata, B. A., & Dozier, C. L. (2008). Clinical application of functional analysis methodology.
Behavior Analysis in Practice, 1, 3–9. https://doi.org/10.1007/s13398-014-0173-7.2

57

Iwata, B. A., Wong, S. E., Riordan, M. M., Dorsey, M. F., & Lau, M. M. (1982). Assessment and
training of clinical interviewing skills: Analogue analysis and field replication. Journal of
Applied Behavior Analysis, 15, 191–203. https://doi.org/10.1901/jaba.1982.15-191
Jamieson, S. (2004). Likert scales: how to (ab)use them. Medical Education, 38, 1217-1218.
doi:10.1111/j.1365-2929.2004.02012.x
Keeling, K. B., & Pavur, R. J. (2011). Statistical Accuracy of Spreadsheet Software. The
American Statistician, 65(4), 265–273. https://doi.org/10.1198/tas.2011.09076
Konarski, E. A., Favell, J. E., & Favell, J. E. (1992). Manual for the Assessment and Treatment of
the Behavior Disorders of People with Mental Retardation. Western Carolina Center
Foundation.
Konstantarcas, M. M. (1991). Autistic, learning disabled and delayed children’s impact on their
parents. Canadian Journal of Behavioural Science, 23, 358–375.
https://doi.org/10.1037/h0079022
Lloyd, B. P., Weaver, E. S., & Staubitz, J. L. (2016). A Review of Functional Analysis Methods
Conducted in Public School Classroom Settings. Journal of Behavioral Education, 25(3),
324–356. https://doi.org/10.1007/s10864-015-9243-y
Matson, J. L., & Vollmer, T. R. (1995). User’s Guide: Questions about Behavioral Functions
(QABF). Baton Rouge, LA: Scientific Publishers.
McLeod, S. A. (2014). The interview method. Retrieved April 4, 2017, from
https://www.simplypsychology.org/interviews.html

58

Miltenberger, R. G., & Fuqua, R. W. (1985). Evaluation of a training manual for the acquisition
of behavioral assessment interviewing skills. Journal of Applied Behavior Analysis, 18,
323–8. https://doi.org/10.1901/jaba.1985.18-323
Moes D. R., & Frea, W. D. (2000). Using family context to inform intervention planning for the
treatment of a child with autism. Journal of Positive Behavior Interventions, 2, 40-46.
Moes, D. R., & Frea, W. D. (2002). Contextualized behavioral support in early intervention for
children with autism and their families. Journal of Autism and Developmental Disorders,
32, 519–533. https://doi.org/10.1023/A:1021298729297
New Directions Behavioral Health (2017). Applied Behavior Analysis for the Treatment of
Autism Spectrum Disorder. Retrieved from
https://online.ndbh.com/docs/providers/behavioralhealthplanproviders/ABA-TreatmentASD-Medical-Policy-FEP-1-10-17.pdf
Nguyen, D. P., Klein, B., Meyer, D., Austin, D. W., & Abbott, J. A. M. (2015). The diagnostic
validity and reliability of an internet-based clinical assessment program for mental
disorders. Journal of Medical Internet Research, 17(9), e218.
https://doi.org/10.2196/jmir.4195
Oh, S., Costello, K. L., Chen, A. T., & Wildemuth, B. M. (2016). Qualitative methods for
studying health information behaviors. Proceedings of the Association for Information
Science & Technology, 53(1), 1. Retrieved from
http://ezproxy.lib.usf.edu/login?url=http://search.ebscohost.com/login.aspx?direct=true&db
=edb&AN=120386540&site=eds-live

59

Oliver, A. C., Pratt, L. A., & Normand, M. P. (2015). A survey of functional behavior assessment
methods used by behavior analysts in practice. Journal of Applied Behavior Analysis, 48,
817–829. https://doi.org/10.1002/jaba.256
O’Neill, R. E., Horner, R. H., Albin, R. W., Sprague, J. R., Storey, K., & Newton, J. S. (1997).
Functional analysis of problem behavior. A practical assessment guide (2nd ed.). Belmont,
CA: Wadsworth Cengage Learning.
Open Source Initiative (n.d). Licenses & standards: About open source licenses. Retrieved from
https://opensource.org/licenses
Oracle Corporation (2017). Oracle VM VirtualBox [Computer Software]. Available from
https://www.virtualbox.org
Paclawskyj, T. R., Matson, J. L., Rush, K. S., Smalls, Y., & Vollmer, T. R. (2001). Assessment of
the convergent validity of the questions about behavioral function scale with analogue
functional analysis and the motivation assessment scale. Journal of Intellectual Disability
Research, 45, 484–494. https://doi.org/10.1046/j.1365-2788.2001.00364.x
Park, J. H., Alber-Morgan, S. R., & Fleming, C. (2011). Collaborating with parents to implement
behavioral interventions for children with challenging behaviors. Teaching Exceptional
Children, 43, 22–30.
R Core Team (2017). R: A language and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. Available from https://www.R-project.org/.
Rooker, G. W., DeLeon, I. G., Borrero, C. W., Frank-Crawford, M. A., & Roscoe, E. M. (2015).
Reducing ambiguity in the functional assessment of problem behavior. Behavioral
Interventions, 30, 1-35. doi:10.1002/bin.1400
60

Sauro, J. (2011). Measuring usability with the System Usability Scale (SUS). Retrieved from
http://www.measuringu.com/sus.php
Scriptcase (Version 9) [Web-page design software]. (2017). Available from
http://www.scriptcase.net
Shapka, J. D., Domene, J. F., Khan, S., & Yang, L. M. (2016). Online versus in-person interviews
with adolescents: An exploration of data equivalence. Computers in Human Behavior, 58,
361–367. https://doi.org/10.1016/j.chb.2016.01.016
Sigafoos, J., Kerr, M., Couzens, D., & Roberts, D. (1993). Reliability of structured interviews for
the assessment of challenging. Behaviour Change, 10, 47–50.
https://doi.org/10.1017/S0813483900005805
Smith, C. M., Smith, R. G., Dracobly, J. D., & Pace, A. P. (2012). Multiple-respondent anecdotal
assessments: an analysis of interrater agreement and correspondence with analogue
assessment outcomes. Journal of Applied Behavior Analysis, 45, 779–795.
https://doi.org/10.1901/jaba.2012.45-779
Sturmey, P. (1994). Assessing the functions of aberrant behaviors: A review of Psychometric
Instruments. Journal of Autism and Developmental Disorders, 24, 293–304.
Sullivan, G. M., & Artino, A. R. (2013). Analyzing and interpreting data from likert-type scales.
Journal of Graduate Medical Education, 5, 541–542. https://doi.org/10.4300/JGME-5-4-18
SuSE LLC (2017). SuSEfirewall2 [Computer Software]. Available from
https://www.opensuse.org

61

Tarbox, J., Wilke, A. E., Najdowski, A. C., Findel-Pyles, R. S., Balasanyan, S., Caveney, A. C.,
… Tia, B. (2009). Comparing indirect, descriptive, and experimental functional assessments
of challenging behavior in children with autism. Journal of Developmental and Physical
Disabilities, 21, 493–514. https://doi.org/10.1007/s10882-009-9154-8
The PHP Group (2017). PHP (Version 7.0.7) [Computer Software]. Available from
https://www.php.net
The PostgreSQL Global Development Group (2017). PostgreSQL (Version 9.6) [Computer
Software]. Available from https://www.postgresql.org
Van Houten, R., & Rolider, A. (1991). Applied behavior analysis. In J. L. Matson & J. A. Mulic
(Eds.) Handbook of mental retardation (2nd ed., pp. 569–585). New York: Pergamon.
Wacker, D. P., Lee, J. F., Padilla Dalmau, Y. C., Kopelman, T. G., Lindgren, S. D., Kuhle, J., …
Waldron, D. B. (2013). Conducting functional analyses of problem behavior via telehealth.
Journal of Applied Behavior Analysis, 46, 31–46. https://doi.org/10.1002/jaba.29
Weiseler, N. A., Hanson, R. H., & Chamberiain, T. P. (1985). Functional taxonomy of stereotypic
and self-injurious behavior. Mental Retardation, 23, 230–234.

62

APPENDICES

63

Appendix A - Screenshot of Web-based eBA System
Web-page menu bar

Web-page vertical tree menu for the caregiver section.

64

Appendix B - eBA Content Evaluation Form for Service Providers
Instructions: Please rate each question for appropriateness, relevance, clearness, readability, and
usefulness from a scale 1 (poor) to 5 (excellent). Appropriateness assesses whether the question
is suitable or appropriate to assess behavior and identify key important information. Relevance
assesses whether the question satisfies requirements of third parties (insurance companies) to
initiate behavior analysis services. Clearness assesses whether the question is non-ambiguous.
Readability assesses whether the question is comprehensible and easy to understand. Usefulness
assesses whether is the question is helpful to recommend or develop a behavior intervention plan
that meets the needs of the family. If a question is not clear or if you have any suggestions or
recommendations for improvement, please leave a comment under the question in the comment
box provided.
Ecological Assessment: Caregiver
About the Ecological Assessment:
This assessment questionnaire is designed to identify the difficulties caregivers experience
during their daily routines with the recipient (child or family member) who has a developmental
disability and behavioral challenges during their daily life. The questions can aid service
providers identify potential treatment adherence barriers, such stress related factors, reactions to
troublesome behaviors, and if the amount of control caregivers belief they have to change their
child (recipient) behavior to a more desirable one.

Caregiver Career, Job
Satisfaction, and
Work Environment

Living Arrangement and
People Living in the
Household Including
Pets

Note: App. = appropriateness; Rel. = Relevance; Cle. = Clearness; Rea. = Readability; Use. =
Usefulness.
Ap. Rel. Cle. Rea. Use.
Comment
Assessment Areas
1. Please describe the
structure of the family
(e.g., living
arrangements, how
many people live in the
household).

2. Tell us about your
career/job.
3. Does your job have a
flexible schedule?
4. Are you satisfied with
the current career/job?
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Daily Family Routines, Complexity of Routines and
Caregiving Demand

Daily Commute and Source of
Transportation

Assessment Areas
5. Does your current
career/job offer
support to
accommodate your
needs? (e.g., time off,
benefits, sick days,
work schedule)

Ap.

Rel.

6. Do you commute to
work? If you do or do
not, what is your
current source of
transportation?
7. Do you have to make
any accommodations
to travel safely (e.g.,
safety equipment,
additional personnel in
the vehicle)? If yes,
describe.
8. Does your child
(recipient) affect your
daily routine? If yes,
how much time do you
spend dealing with
challenging behaviors?
9. Do you have difficulty
helping your child
(recipient) completing
or performing daily
routine task? If yes,
please describe.
10. Describe your daily
routines (caregiver)
from the time you get
up till the time you go
to bed.
11. Describe your child
(recipient) daily
routine from morning
till night.
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Cle.

Rea. Use.

Comment

House hold Safety

Ap.

Rel.

Household Roles
&
Responsibilitie
s

Assessment Areas
12. Are there any
intentional
accommodations
made to sustain a
daily routine (e.g.,
such as modifications
made to take care of
another family
member, collaborating
with other family
members, friends, or
community helpers)?
13. Due to your child
(recipient) are you
currently using safety
locks throughout your
household? If yes,
please describe
concerns.
14. Do you have to keep
the doors locked to
prevent your child
(recipient) from
escaping? If yes,
please describe your
concerns.
15. Do you feel safe with
your child (recipient)
playing outside
attended or
unattended? If no,
please describe your
concerns.
16. Who makes decisions
in the house regarding
your child (recipient)?
17. Do you feel you have
enough time during
the day to complete
household tasks?
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Cle.

Rea. Use.

Comment

Caregiver’s Difficulties & Challenges
Supportive Resources

Assessment Areas
18. What are the
responsibilities of
each caregiver (family
member) in the
household (e.g., mom
takes him to school &
dad takes him to
baseball practice)
19. What are your biggest
concerns and
difficulties with your
child (recipient)
medical and
behavioral challenges
(e.g., taking
medication, going to
the doctor’s office,
maintaining dietary
requirements)?
20. What are your
thoughts and feelings
when experiencing
difficulties and
challenges with
regards to the
recipient’s medical
and behavioral
challenges?
21. What does a good day
look like with your
child (recipient)?
22. What does a bad day
look like with your
child (recipient)?
23. Are there any
community or family
events that are
important to attend as
a family?
24. Do you feel supported
emotionally and
financially (e.g., from
family, friends and/or
community)

Ap.

Rel.

68

Cle.

Rea. Use.

Comment

Recipient Insurance Survey
About the Recipient Insurance Survey:
This assessment questionnaire is designed to identify relevant information that is required or
suggested by insurance organizations. Responses to these questions are crucial for the
justification of services if the insurance organization is going to pay for services. The
information provided can prepare the behavior analyst to research any medication or diagnosis
not familiar prior to the initial interview

Medical Diagnosis

Basic Information

Note: App. = appropriateness; Rel. = Relevance; Cle. = Clearness; Rea. = Readability; Use. =
Usefulness.
Ap. Rel. Cle. Rea. Use.
Comment
Assessment Areas
1. Name: (First, Middle,
Last)
2. Gender
3. Date of Birth
4. Weight (an
approximation is okay)
5. Height (an
approximation is okay)
6. Does the recipient
have any allergies? If
yes, list the type of
allergies.
7. Does the recipient
have any medical
diagnosis such as
diseases, disorders,
syndrome, or
condition (e.g., autism
spectrum disorder,
down syndrome,
asthma, seizures, etc.)
if yes, list the medical
diagnosis
8. At what age was the
recipient diagnosed
with a disease,
disorder, syndrome, or
condition?
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Ap.

Rel.

Therapies

School, Individual Education Plan
(IEP) or Individual Transition Plan
(ITP)

Assessment Areas
9. Is the recipient
currently taking any
medication? If yes, list
the medication,
dosage, prescribing
physician, purpose and
any possible side
effects that you are
aware off.
10. (Optional) upload
any medical diagnosis
files for review prior
to the initial meeting.
11. Is the recipient
currently attending
school? If yes, list the
name of the school,
teacher(s), type of
classroom and
number of students in
the class.
12. Does the recipient
have an IEP or ITP?
13. (Optional) Upload
the IEP or ITP for
review prior to the
initial meeting.
14. Is the recipient
currently participating
in any therapies (e.g.,
speech therapy,
occupational therapy,
physical therapy
etc...)? if yes, list the
therapist he/she is
currently receiving,
and how often
(schedule).
15. (Optional) Upload
any assessments for
review prior to the
initial meeting.
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Cle.

Rea. Use.

Comment

Recipient Ecological Assessment
About the Recipient Ecological Assessment:
This assessment questionnaire is designed to identify potential reinforcers, strengths in social,
motor, communication, and daily living skills, and other areas. The questions help the behavior
analyst identify and create goals that are required under Florida’s Medicaid Waiver (e.g., ability
to make choices and choice availability). Responses provided in the caregiver ecological
assessment should be closely examined along with the recipient ecological assessment to design
an effective BIP to increase collaboration with the caregiver buy-in, which can promote the
overall quality of life of both caregiver and recipient.

Social Skills

Note: App. = appropriateness; Rel. = Relevance; Cle. = Clearness; Rea. = Readability; Use. =
Usefulness.
Ap. Rel. Cle. Rea. Use.
Comment
Assessment Areas
1. Describe the recipient
behavior when
playing with others
(peers/siblings/adults)
. (e.g., shares and
plays cooperatively,
engages in turn taking
without a tantrum).
2. Describe the
recipient’s behavior
with regards to
following rules and
directions when out in
the community
(restaurants, parks,
shopping centers,
movie theatre)?
3. Describe the
recipients ability to
speak or interact with
others appropriately
in a given situation
(e.g., can approach
the right person to
speak to or interact
with depending on the
circumstances such as
approaching dad for a
snack prior to dinner
but not mom).
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Emotional and Self-Regulation Skills
Preference
s
Functioning Level

Assessment Areas
4. Describe the recipient
ability to
acknowledge own
feelings and express
feelings in
appropriate ways
(e.g., keeps anger
under control)
5. Describe the
recipient’s behavior
when given criticism
or told no in the home
and when out in the
community
(restaurants, parks,
shopping centers).
6. Describe the
recipient’s ability to
handle frustrations
without adult
assistance.
7. Describe the
recipient’s ability to
stay calm given
stressful situations
without adult
assistance.
8. List any objects,
foods or activities that
the recipient has
shown a preference
for.
9. How does the
recipient ambulate
(e.g., walking,
crawling)
10. How does the
recipient
communicate (e.g.,
points, signs, vocal
words, complex
sentences )

Ap.

Rel.
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Cle.

Rea. Use.

Comment

Choice
Availability
Access to Enriched Environment

Ap.

Rel.

15. Describe the recipient
meal routine and diet.
16. Is the recipient able to
try new foods? If no,
please describe any
challenges
experienced and if
any successful
attempts have
occurred.
17. How well does the
recipient handle
changes in the
routine?

Dealing
with
Changes
in
R i

Meal Routine & Diet

Assessment Areas
11. Describe the recipient
level of independence
(dress, personnel
hygiene, make
decisions).
12. Does the recipient
make choices
throughout the day? If
yes, please describe
(e.g., chooses foods,
clothing, activities to
engage).
13. Does the recipient
have access to
preferred activities, or
activities that can
foster new skills? If
yes, please describe.
14. Does the recipient
have access to
stimulating activities
that are for
educational purposes
(e.g., books, learning
to play a game)

Environ
menta
l
Safety

18. Is the recipient aware
of potential dangers
in the home setting
(e.g., dangerous
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Cle.

Rea. Use.

Comment

Other
Areas

Goals to Prioritize

Task Engagement

Assessment Areas
chemicals).

Ap.

Rel.

19. Is the recipient aware
of safety precautions
when out in the
community (e.g.,
crossing the street or
not talking to
strangers)
20. Is able to enage in an
assigned task, staying
focus or complete
task (e.g., chores,
homework, etc…). If
no, please describe
any challenges
experienced and if
any successful
attempts have
occurred.
21. Are there any
important goals that
should be prioritized
(e.g., increase social
interaction skills,
independence, or
communication
skills)?
22. Would you like to
expand on any areas
not covered?
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Cle.

Rea. Use.

Comment

Maladaptive Behavior Checklist
About the Maladaptive Behavior Checklist:
This assessment questionnaire contains a list of potential problem behaviors consisting of
(yes/no) questions to indicate which behavior is displayed by the child (recipient). Responses
indicated by a “yes” are compiled into the FBA section.
Note: App. = appropriateness; Rel. = Relevance; Cle. = Clearness; Rea. = Readability; Use. =
Usefulness.
App. Rel. Cle. Re. Use.
Comment
Assessment Areas
1. Aggression: A variety of
behaviors that can cause injury
to another person such as
hitting, biting, kicking,
throwing objects, pinching, or
hair pulling.
2. Aerophagia: Repetitive
swallowing of air, which
produces an unusually large
volume of air in the
gastrointestinal system. The
behavior might consist of
initial deep breathing,
swallowing air, holding it for a
brief period and exhaling.
3. Absent without official leave
(AWOL): Repeated attempts to
leave an assigned area without
permission. This behavior
includes other names such as
elopement, running away,
roaming and wandering.
4. Bruxism: Excessive teeth
grinding or jaw clenching.
5. Crying:
6. Disruptive Vocalization: A
broad range of unintelligible
vocal sounds phrases or
sentences.
7. Drooling: Excessive flow of
saliva outside of the mouth
throughout various time
periods.
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App.
Assessment Areas
8. Echolalia: Repeating a word or
all parts of a phrase, typically
referred to as “parrot speech.”
Echolalia can be immediate or
delayed. When it’s delayed a
phrase previously heard can be
repeated later on.
9. Elimination Disorder:
“Repeated voiding of urine
during the day or night into bed
or clothes, whether involuntary
or intentional.” Accidents
should occur at least twice per
month for children aged five to
six.
10. Hand Mouthing: Insertion of
either hand into the mouth
beyond the first knuckle or any
contact of the hands, or fingers
with the lips, tongue, teeth, or
oral cavity except when eating.
11. Excessive Motoric Behavior:
A wide variety of gross motor
movements such as inability to
sit still, fidgetiness, out-of-seat,
usually the behavior switches
from one form to another such
as running across a room.
12. Inappropriate Language: Use
of language that is deemed
socially offensive may contain
swearing, coercion, poor choice
of words, or cursing.
13. Mood Disorders: Abnormal
episodes of elation or
depression of affect or mood
such as somatic complaints,
suicidal ideation, irritability,
poor concentration, weight loss
or gain, and sleep disturbances.
14. Mouthing: A variety of
behaviors involving contact of
the mouth with other objects
without consuming them.

Rel.
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Cle.

Re.

Use.

Comment

App.
Assessment Areas
15. Non-Compliance: Fails or
refuses to follow through with
a given request in reasonable
amount of time.
16. Obsessive Compulsive
Disorder (OCD): Repetitive
behaviors involving thoughts or
physical actions that are often
accompanied by a set of rules
such as washing hands 10
times, checking if the door is
closed multiple times.
17. Pediatric Feeding Problems:
Refusing to consume foods
adequately, fails to gain weight
or significant weight loss for at
least 1 month.
18. Phobias: Intense anxiety when
presented with specific objects,
animals, situations, or events.
The behavior is marked by out
of proportion reactions to the
stimulus.
19. PICA: Will repeatedly eating
non-nutritive substances for at
least one month such as
crayons, paper, hair, nails,
rocks, leaves, cloths, dirt and
feces.
20. Polydipsia: Excessive thirst or
fluid intake.
21. Property Destruction:
Damage to public or private
property. (e.g., due to kicking,
throwing, ripping, breaking
objects or being careless
around fragile objects)
22. Rumination: Regurgitating,
re-chewing and swallowing of
food within 0 to 15 minutes.
The behavior sometimes
consist of bending over and
making a sudden gagging
noise. For some individuals the
behavior can be seen by

Rel.
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Cle.

Re.

Use.

Comment

App.
Assessment Areas
looking at the throat bulge
slightly during the regurgitation
due to a bolus of food.
23. Screaming/yelling:

Rel.

24. Self-Injurious-Behavior
(SIB): Causing physical injury
to the individuals own body.
Such as hair pulling, biting, eye
gouging, head banging, or
pinching.
25. Sleep-Problems: Persistent
difficulties in falling asleep or
remaining asleep. Some of the
problem behaviors consist of
bedtime tantrums, refusal to go
to bed, or awakening at night.
26. Stereotypy: Consist of selfstimulatory behaviors
involving fine motor
manipulations such as hand
twirling, body rocking, and
object manipulation.
27. Substance Abuse: Person has
little control of psychoactive
substance use and continues to
use substances despite the
consequences.
28. Are there any other problem
behaviors not on the checklist?
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Cle.

Re.

Use.

Comment

Functional Behavior Assessment
About the Functional Behavior Assessment:
This assessment questionnaire is designed to collect sufficient information with regards to the
maladaptive behaviors indicated in the previous section. Traditional FBA questions are asked to
determine what, where, when, and how the problem behavior occurs. Questions on thoughts,
feelings and reactions are asked to identify the difficulties the caregiver experience during
problem behaviors from a child or family member, and potential barriers to caregiver training.

Form and Intensity
of the Problem
Behavior

2.
Is the problem
behavior dangerous to
self or others?

Behavio
r
Histor

3.
When did you
first notice the problem
behavior

Behavior Antecedents

Note: App. = appropriateness; Rel. = Relevance; Cle. = Clearness; Rea. = Readability; Use. =
Usefulness.
App Rel. Cle. Rea. Use.
Comment
Assessment Areas
.
1.
What does your
child’s (recipient)
problem behavior look
like

4.
What typically
signals you that the
problem behavior is
about to occur (may
occur soon)?
5.
When and where
is the problem behavior
more likely to occur?
6.
What happens
before the problem
behavior occurs (e.g.,
the time, place, events,
or persons associated
with the problem
behavior).
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App
.

Rel.

7. What happens after the
problem behavior
occurs?
(How do you or other
people react? or How
do you try to stop the
behavior?)
8. What happens if the
expected problem
behavior does not
occur? (e.g., praised
for good behavior,
rewarded, nothing
etc…)
9. How frequently does
the problem behavior
occur? □ Hourly □
Daily □ Weekly □ Biweekly □ Monthly
10. How long does the
problem behavior
occur? □ 1-5 minutes
□ 5-10 minutes □ 1130 minutes □ 30
minutes or more
11. Have any attempts
been made to correct
the problem behavior?
If yes, please describe
12. Have you had any
success correcting the
problem behavior?
13. How would you
respond if the behavior
happened during a
community outing
(e.g., when in
shopping mall,
restaurant or park)?
14. How would you feel if
the behavior happened
during a community
outing (e.g., when in a
shopping mall,

Thoughts, Feelings and
Reactions

Attempts to
Correct the
Problem
Behavior

Frequency and Duration

Consequences

Assessment Areas
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Cle.

Rea. Use.

Comment

Assessment Areas

App
.

Rel.

restaurant or park)?
15. When the behavior
occurs, what are your
thoughts and feelings
as it taking place (e.g.,
will the behavior get
better, when will it
stop, what did I do
wrong, what should I
have avoided to
prevent this, tomorrow
will be a better day,
etc.…)? Please take
your time to reflect on
this question.
16. Do you react
differently to the
behavior when alone
or in the presence of
others (e.g.,
community
personnel)? If so,
please describe
17. How do other
caregivers or family
members react when
the behavior occurs?
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Cle.

Rea. Use.

Comment

Appendix C - eBA Usability Questionnaire

Strongly
Disagree

Strongly
Agree

11. It is easy to interact with the system
without any training.

1

2

3

4

5

12. Support of a technical person is needed to
be able to use this system.

1

2

3

4

5

13. Most people can learn to use the system
very quickly.

1

2

3

4

5

14. System provides enough information to
complete a task.

1

2

3

4

5

15. Finding specific content did not require
much effort.

1

2

3

4

5

16. Various functions in this system are well
integrated.

1

2

3

4

5

17. Learning the system’s content menu and
features is simple.

1

2

3

4

5

18. I feel very confident recommending this
system to others.

1

2

3

4

5

19. The system is very cumbersome to use.

1

2

3

4

5

20. A lot of learning is required to learn before
using this system.

1

2

3

4

5

21. Where there any technical bugs experienced when using the system?

22. Are there any features that you would like (e.g., auto saving of information) to improve
the system?

23. When interacting with the system, stable and responsive?
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Appendix D - eBA Social Validity Questionnaire
Strongly
Disagree

Strongly
Agree

6. The eBA system helps the caregiver and
service provider gather sufficient
information collaboratively to identify the
needs of the recipient and family and the
types of supports they need.

1

2

3

4

7. The eBA system helps the caregiver and
service provider identify the recipient’s
problem behaviors.

1

2

3

4

5

8. The service provider (BCBA/BCaBA) will
have a good understanding of the recipient
and family needs as results of functional
behavior assessment using the eBA
system.

1

2

3

4

5

9. Using the eBA system will improve the
efficiency of the initial indirect functional
behavior assessment.

1

2

3

4

5

10. The service provider can identify potential
barriers that might hinder treatment
process and outcomes.

1

2

3

4

5
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Appendix E - Diagnostic Assessments of Reading-Second Edition (DARTM-2)

84

85
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Appendix F - Assessment Quality Scoring Checklist (In-Person Interview)

Parent or Caregiver:
(Interviewer):

Assessor
Date of Assessment:

ID:

Quality Evaluator:

Directions: Rate each item using the scoring guide; provide the rating score in the box for each
item.
Component
Ecological
Assessment
(Caregiver)

Questionnaire Items
1

2-5

6-7

812

Living arrangement and people living in the household
including pets
3 = Identified information on the family’s living arrangement
(house, apartment, or mobile home, rent or own) and people
living in the household including pets
2 = Identified limited information regarding the family’s living
arrangement and people living in the household
1 = Gathered no information
Caregiver career, job satisfaction, and work environment
3 = Identified the caregiver’s current job, job satisfaction level,
and work environment (e.g., work schedule flexibility, level of
support) or if unable to work due to the responsibility of care
for their child (recipient).
2 = Identified information on the caregiver’s current job status, but
not enough information on their job satisfaction level or work
environment
1 = Gathered no information
Daily commute and source of transportation
3 = Identified the caregiver’s need and source of transportation to
commute to work (e.g., car, carpool, public bus, bike, walk) if
working or clarified no transportation need due to not working.
Indicated if any accommodations are made to travel safely.
2 = Identified transportation need, but gathered unclear or no
information on the source of transportation
1 = Gathered no information
Daily family routines, complexity of routines, and caregiving
demand
3 = Identified the family’s daily routines, the complexity of the
routine tasks with their child (recipient), and the level of
caregiving demand; identified a broken-down tasks of each
87

Score

1. 

2. 
3. 
4. 
5. 

6. 
7. 

8. 
9. 
10. 
11. 

routines and the amount of time spent with the child. Indicated
if any accommodations are made to continue family routine.
2 = Gathered some information on family routines, complexity of
the routine tasks, and caregiving demand, but not enough
information is identified to understand the routines and the
possible challenges experienced by the family and child in
daily routines
1 = Gathered no information
1315

1618

1922

2324

Household safety
3 = Identified whether the family uses safety locks; identified the
caregiver’s concerns with child’s safety within the
environment.
2 = Identified information on the status of using safety locks in the
house, but not enough information to determine any potential
dangers in the environment that could put the recipient at risk
1 = Gathered no information on household safety
Household roles and responsibilities
3 = Identified who make decisions with regards to their child
(recipient) and how task are shared (split) within the
household, including the amount of parental involvement with
the recipient.
2 = Gathered insufficient information regarding household roles
and responsibilities
1 = Gathered no information
Caregiver’s difficulties and challenges
3 = Identified caregiver’s difficulties and challenges due to child’s
(recipient’s) medical and behavioral needs; identified
caregiver’s perceptions and feelings about the difficulties and
challenges .
2 = Gathered some information, but the information is not clear
regarding caregiver’s difficulties and challenges due to child’s
medical and behavioral challenges
1 = Gathered no information
Supportive resources
3 = Identified information on the family’s social and financial
supports from family members and others, and available
supportive community and family events
2 = Gathered limited information; information is insufficient to
determine the type and amount of supportive resources
available to the family/caregiver
1 = Gathered no information
88

12. 

13. 
14. 
15. 

16. 
17. 
18. 

19. 
20. 
21. 
22. 

23. 
24. 

Ecological 1-4
Assessment
(Recipient)

1-7

8

911

12

Social skills
3 = Gathered sufficient information on recipient’s social skills
2 = Gathered limited information on the recipient’s social skills,
and it’s difficult to determine how the recipient interacts with
others
1 = Gathered no information
Emotional and self-regulation skills
3 = Gathered sufficient information on recipient’s emotional and
self-regulation skills
2 = Gathered limited information on the recipient’s emotional and
self-regulation skills, and it’s difficult to determine how the
recipient manages emotions and self-regulates
1 = Gathered no information
Preference
3 = Identified recipient’s a variety of preferred items (e.g., items,
food, activities) that could be used as potential reinforcers
2 = Identified limited information on the recipient’s preferred
items
1 = Gathered no information
Functioning levels in motor, communication, and daily living
skills
3 = Identified the recipient’s current ability to move,
communication mode, and daily living skills performance
levels (e.g., getting dressed, personal hygiene and decision
making) is provided.
2 = Identified some information on the recipient’s mobility,
communication mode, and daily living skills, but it’s difficult
to understand the recipients current functioning level .
1 = Gathered no information

2. 
3. 
4. 

5. 
6. 
7. 

8. 

9. 
10. 
11. 

Choice availability
3 = Identified types of choices available to recipient if any.
2 = Gathered limited information; the information does not clearly
provide information on the types and kinds of choices the
recipient makes if any.
1 = Gathered no information

1314

1. 

12. 

Access to an enriched environment
3 = Identified the extent to which the recipient has access to
preferred activities and stimulating activities
2 = Identified limited information regarding whether the recipient
89

13. 
14. 

has access to preferred activities or stimulating activities
1 = Gathered no information
1516

17

Meal routine and diet
3 = Identified sufficient information to determine if the recipient is
on a special diet, has any dietary restriction or difficulty trying
new foods.
2 = Gathered limited information; it is not clear whether the
recipient is on a special diet or has any dietary restrictions or
not it is not specified.
1 = Gathered no information

15. 
16. 

Dealing with Changes in Routine*
3 = Identified sufficient information to determine how well the
recipient handles changes in the routine. Including listing
challenging behaviors the recipient exhibits if any. .

17. 

2 = Gathered limited information but it is not clear how well the
recipient handles changes in routine or what type of
challenging behaviors the recipient exhibits.
1 = Gathered no information
1819

20

Environmental Safety
3 = Identified sufficient information to determine the recipient’s
level of awareness with regards to potential safety hazards in
the home setting and in the outside environment.
2 = Gathered limited information; it is difficult to determine the
level of awareness with regards to safety.
1 = Gathered no information

19. 

Task engagement
3 = Identified sufficient information to determine how well the
recipient does when assigned a task. If he stays focus, needs
constant prompting, or engages in a challenging behavior.
Including successful attempts to get the recipient to complete a
task.
2 = Gathered limited information regarding tasks; it is unclear how
well tasks are performed or completed. Lacks details on any
potential challenging behaviors if any.
1 = Gathered no information

21

18. 

20. 

Goals to prioritize
3 = Identified sufficient information to set clear goals that are
important to prioritize from the caregivers perspective.
2 = Gathered limited information; it is unclear what goals should
be prioritized
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21. 

1 = Gathered no information
Other areas not covered
22

Functional
Behavior
Assessment

3 = Caregiver elaborated with sufficient information on other areas
not covered with clear details.
2 = Gathered limited information but some areas need to be
clarified. Provides some information
1 = Gathered no information

22. 

Form and Intensity of Problem Behavior
1–
2

3 = Identified sufficient information to picture how the recipient
acts and how severe the behavior is when he/she engages in
problem behavior.
2 = Gathered limited information; it is unclear how the behavior
looks like in the presence of the caregiver.
1 = Gathered no information

1. 
2. 

Behavior History
3

3 = Identified sufficient information to determine when the
behavior began
2 = Gathered limited information about the history of the behavior,
1 = Gathered no information

3. 

Behavior Antecedents

4–
6

3 = Identified sufficient information to determine what the
environment looks like prior to the problem behavior including
people present. Details are clear and the information available
is enough to create antecedent manipulations during an
observation period.
2 = Gathered limited information about the environment and lacks
details necessary to determine specific antecedents that lead to
the behavior.
1 = Gathered no information

4. 
5. 
6. 

Consequences
7–
8

9–
10

3 = Identified sufficient information to hypothesize the
consequences maintaining the problem behavior
2 = Gathered limited information but not enough to hypothesize
any possible consequences maintaining the problem behavior.
1 = Gathered no information

7. 
8. 

Frequency and Duration
3 =Marked an approximation to the frequency and duration of the
91

9. 

behavior when appropriate.
2 = n/a
1 = Gathered no information

10. 

Attempts to correct the problem behavior
11
–
12

3 = Identified sufficient information on attempts made to correct
the problem behavior in the past including successful attempts
2 = Gather limited information; the information lacks details.
1 = Gathered no information

11. 
12. 

Thoughts, feelings and reactions
3 = Identified sufficient information to understand how the
caregiver reacts to the problem behavior during different
circumstances such as in the presence of others, when out in
13 the community and what is their thought process as the
17
behavior occurs.
2 = Gathered limited information; the thought process, and
reactions about the problem behavior are not clear.
1 = Gathered no information
Insurance
Survey

Basic Information

1-5

3 = Identifies recipient information to request services, such as
name, gender and date of birth (*note: for the purpose of this
study, social security number and insurance organization ID
number were excluded)
1 = Gathered no information

13. 
14. 
15. 
16. 
17. 

1. 
2. 
3. 
4. 
5. 

Medical Diagnosis

610

11-

3 = Identified recipient’s medical diagnosis if any, age of
diagnosis, physician’s involved, and any prescribed medication
including dosage, purpose and possible side effects (*note: if
not taking any medication, or doesn’t have any known
allergies, or no diagnosis give full credit to questions 6-9.
Questions 10 is optional, if information provided lacks details
or missing details and uploads medical files with identifying
information, give full credit to questions 6-9 )
2 = Gathered information is lacking regarding the type of activities
that are available to the recipient that can potentially
stimulating.
1 = Gathered no information
School, Individual Education Plan (IEP), or Individual
92

6. 
7. 
8. 
9. 

11. 

13

12. 

Transition Plan (ITP)
3 = Identified recipient’s school, teachers, type of classroom
(*note: if not attending school, give full credit for questions 1112. Question 13 is optional, if the response for question 11-12
provides some information or non and uploads an IEP or ITP
file give full credit for questions 11-12 )
2 = Gathered information is lacking details regarding the school,
teachers, or type of classroom
1 = Gathered no information
Additional Therapeutic Interventions

1415

3 = Identified if the recipient is receiving other therapies and
includes details regarding schedule, frequency and
organization name, and therapist involved classroom (*note: if
not receiving any additional therapies give full credit for
question 14 )
2 = Gathered information is lacking regarding the type of
therapies, people involved, and schedule.
1 = Gathered no information
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14. 

Appendix G - Procedural Integrity Checklist: Paper-And-Pencil Group

General Instructions: At any point and time during the assessment, the interviewer can ask the
interviewee to elaborate, clarify, or repeat a response provided. If during clarification of a
response the interviewee answers another question in the questionnaire, when that question
comes up ask the question and summarize the response previously provided.
Example:
Question: What typically signals you that the problem behavior is about to occur (may occur
soon)?
Response: When he is frustrated.
Question: What does frustration look like, what’s going on when he is frustrated?
Response: He is doing his math homework.
Question: When and where is the problem behavior more likely to occur?
Summarize: You indicated that he is doing his math homework correct? At approximately what
time is he doing his math homework and where?

STEPS
1. Review eBA questionnaire prior to conducting an interview.
2. Thank the caregiver for agreeing to participate in the study.
3. Inform the caregiver that the interview is being voice-recorded and that
questions about the caregiver and focal individual (recipient) will be
asked throughout the interview and that they do not have to answer any
of the questions if they feel uncomfortable answering the questions.
4. Marks “NP” for questions not answered by the caregiver or caregiver do
not want to answer.
5. Inform the caregiver that the interview will start now and proceed to
record the start time of the interview on the given form
6. Inform the caregiver of the current assessment components
a. Caregiver Ecological Assessment
b. Recipient Insurance Survey
c. Recipient Ecological Assessment
d. Maladaptive Behavior Checklist
e. FBA
7. Ask the caregiver questions in the order presented in each assessment
component following the instructions provided in each questionnaire
8. Inform the PI that the interview is complete, and the information is
ready to be picked up.
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YES

NO

Appendix H - Procedural Integrity Checklist: Web-Based Group
General Instructions: At any point and time during the assessment, the interviewer can ask the
interviewee to elaborate, clarify, or repeat a response provided. If during clarification of a
response the interviewee answers another question in the questionnaire, when that question
comes up ask the question and summarize the response previously provided.
Example:
Question: What typically signals you that the problem behavior is about to occur (may occur
soon)?
Response: When he is frustrated.
Question: What does frustration look like, what’s going on when he is frustrated?
Response: He is doing his math homework.
Question: When and where is the problem behavior more likely to occur?
Summarize: You indicated that he is doing his math homework correct? At approximately what
time is he doing his math homework and where?
STEPS
1. Review eBA caregivers responses prior to conducting the interview and
make notes on any areas that need clarification.
2. Thank the caregiver for agreeing to participate in the study
3. Inform the caregiver that the interview is being voice-recorded and that
questions about the caregiver and focal individual (recipient) will be
asked throughout the interview and that they do not have to answer any
of the questions if they feel uncomfortable answering the questions.
4. Marks “NP” for questions not answered by the caregiver or caregiver do
not want to answer.
5. Inform the caregiver that the interview will start now and proceed to
record the start time of the interview on the given form
6. Summarizes the current assessment component
a. Caregiver Ecological Assessment
b. Recipient Insurance Survey
c. Recipient Ecological Assessment
d. Maladaptive Behavior Checklist
e. FBA
7. Reviews all components of the assessment questionnaire and ask
questions on any sections that need clarification or would like the
caregiver to elaborate on if applicable.
8. Thank the caregiver for their time and patience and will record the end
time on the interview on the form.
9. Inform the PI that the interview is complete and the information is ready
to be picked up.
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YES

NO

Appendix I - Social Validity Questionnaire – Caregiver (SVQ-C)
Strongly
Disagree

Strongly
Agree

1. The questions asked during the assessment
identified the needs of the family.

1

2

3

4

5

2. The questions asked were clear and easy to
understand.

1

2

3

4

5

3. The service provider identified the child’s
(recipient) challenges and difficulties
during the assessment.

1

2

3

4

5

4. The service provider had a clear
understanding of the child’s (recipient)
needs.

1

2

3

4

5

5. The assessment did not take too long to
complete.

1

2

3

4

5

6. The service provider was aware of the
caregiver’s busy schedule, and challenges
experienced with the child during daily
routines.

1

2

3

4

5

7. The questions helped gather enough
information for service provider to develop
a treatment plan specific to the family’s
need.

1

2

3

4

5
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Appendix J - Social Validity Questionnaire – Service Provider (SVQ-S)
Strongly
Disagree

Strongly
Agree

1. The questions asked during the assessment
identified the needs of the family.

1

2

3

4

5

2. The child (recipient) challenges and
difficulties were identified.

1

2

3

4

5

3. Good understandings of the child’s
(recipient) need were identified.

1

2

3

4

5

4. Sufficient information was obtained to
initiate and justify services via a third
party (insurance).

1

2

3

4

5

5. The assessment did not take too long to
complete.

1

2

3

4

5

6. The questions asked identified if the
family can benefit from additional
supports to implement the treatment
successfully.

1

2

3

4

5

7. The questions identified potential barriers
that can affect treatment progress. (e.g.,
family busy routine schedule)

1

2

3

4

5
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Appendix K - Word Count Per Open-Ended Questions

Figure 1. Word count per open-ended questions.
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Appendix L - IRB Letter of Approval
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Appendix M – Consent Form

100

101

102

